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Conspiracy  week  we  report  the  result  of  the 

of  a  Trust  trial  of  the  defendants  in  the  well- 

known  “bathtub”  case  on  the  con¬ 
spiracy  charge  under  the  criminal  section  of  the  Sherman 
act,  resulting  in  fines  which  totaled  $51,007.  This  outcome 
of  the  case,  although  not  final  in  the  event  that  the  de¬ 
fendants  take  an  appeal,  will  undoubtedly  be  effective  in 
restraining  attempts  at  circumvention  of  the  anti-trust  laws 
under  the  protection  of  an  interpretation  of  the  patent 
statutes  at  best  doubtful  and  now  dangerous.  To  the  legal 
mind  the  case  was  settled  by  the  action  of  the  Supreme 
Court,  but  popular  respect  for  the  decision  is  vastly  in¬ 
creased  by  a  subsequent  verdict  of  guilt  from  a  jury  which 
tried  the  defendants  on  the  criminal  charges.  The  outcome 
of  this  case,  coupled  with  the  agreed  decree  entered  at 
Detroit  on  Feb.  7  dissolving  the  so-called  boot  and  shoe 
last  trust,  tends  to  establish  the  principle  that  patents,  while 
permitting  numerous  restrictions  on  patented  articles  them¬ 
selves,  cannot  be  extended  to  confer  upon  unpatented  ar¬ 
ticles  privileges  which  would  normally  or  otherwise  be 
unlawful.  And  yet,  because  no  two  cases  are  ever  exactly 
alike,  there  must  always  be  certain  elements  of  doubt  in 
almost  every  new  case  arising,  which  probably  invite  litiga¬ 
tion  that  would  not  be  thought  of  under  statutes  which  ade¬ 
quately  covered  the  situation. 

Display  and  central-station  company  which  is 

Real  Service  endeavoring  to  hold  the  regard  and 

good  will  of  its  customers  and  its  public 
can  make  no  more  serious  tactical  mistake  than  that  of  in¬ 
stalling  a  business  office  or  building  equipped  to  a  degree 
of  impressiveness  or  luxury  that  arouses  local  suspicion 
concerning  the  profitable  character  of  utility  service.  With 
praiseworthy  zeal  and  progressiveness  of  spirit,  a  number 
of  the  larger  companies  have  lately  erected  monumental  and 
beautiful  structures — genuine  ornaments  to  the  community — 
which  should  be  the  cause  for  the  greatest  civic  pride.  In 
the  same  spirit,  utilities  in  smaller  places  have  vied  with 
each  other  in  installing  mahogany  fittings,  marble  counters 
and  other  evidences  of  material  prosperity  that  would  do 
credit  to  a  city  bank.  These  fine  touches  are  not,  of  course, 
really  extravagant  when  regarded  as  a  percentage  charge 
on  the  other  heavy  investments  of  the  utility  business.  But 
to  the  customer  who  thinks  he  is  being  overcharged  for  his 
few  kilowatt-hours  per  month,  or  to  the  disgruntled  patron 
with  a  “kick,”  the  effect  of  such  grandeur  can  be  only  to 
arouse  further  enmity  and  to  put  off  indefinitely  the  winning 
of  a  friend  of  whom  the  company  stands  in  bad  need.  To 
the  man  with  a  grievance  marble  columns  and  onyx  counters 
can  have  no  other  meaning  than  inflated  rates  and  unjust 
charges.  The  discontent  thus  bred  is  sure  to  be  disseminated 


in  the  community  and  to  hurt  the  corporation.  Public 
sentiment  is  an  asset  more  vitally  material  and  priceless 
than  any  marble  front.  Whereas  a  bank  gains  prestige  and 
confidence  from  impressive  quarters,  the  utility  which  is 
endeavoring  to  serve  the  public  at  a  reasonable  return  can 
expect  only  distrust  and  suspicion  to  result  if  it  makes  need¬ 
less  display.  Seldom  does  popularity  prevail  where  archi¬ 
tecture  and  interior  decoration  have  received  more  attention 
than  is  accorded  to  those  intangible  structures  of  public 
opinion  on  which  final  success  really  rests.  Certain  modern 
managers  in  close  touch  with  the  spirit  of  the  times  have 
been  ready  to  admit  that  the  splendid  shells  which  house 
their  offices  are  after  all  liabilities  instead  of  assets  when  it 
comes  to  holding  or  recovering  public  sentiment.  The  cen¬ 
tral  station  is  expected,  as  a  matter  of  self-respect,  of 
course,  to  occupy  dignified  and  attractive  quarters,  but  care 
must  be  taken,  lest  more  vital  interests  be  encroached  upon, 
that  the  standard  it  adopts  be  not  too  far  above  the  local 
scale  prevailing  among  similar  places  of  business  of  the  rank 
and  file  of  its  friends  and  customers  on  whom  it  depends. 

Co-operation  To  characterize  it  as  an  epochal  event 

of  Associations  is  merely  to  do  justice  to  the  meeting 

in  New  York  this  week  of  the  public 
policy  committees  of  the  National  Electric  Light  Associa¬ 
tion  and  the  American  Electric  Railway  Association,  when 
subjects  of  mutual  interest  and  importance  to  the  two  great 
electrical  industries  were  taken  up  and  discussed  with  every 
manifestation  of  good  fellowship.  The  results  of  such  a 
conference  can  hardly  fail  to  be  significant  and  far-reach¬ 
ing,  for  while  the  two  industries  have  had  very  little  of 
clash  and  conflict  during  their  period  of  wonderful  parallel 
growth,  they  have  more  and  more  in  common  as  the  years 
go  by  in  their  dealings  with  the  questions  which  affect  their 
relations  with  the  employee,  the  public  and  the  investor,  and 
more  particularly  the  public  service  commissions,  without 
which  no  modern  commonwealth  regards  itself  as  up  to 
date.  Our  report  of  the  meeting  shows  that  the  two  com¬ 
mittees  and  their  colleagues  whom  they  took  into  council 
with  them  on  Tuesday  night  represent  what  is  best  and 
most  progressive  in  the  leadership  of  the  two  industries. 
It  seems  rather  remarkable,  now  that  the  two  associations 
have  got  together  on  questions  of  public  policy  for  the 
common  good,  that  they  did  not  do  this  some  time  ago  as 
they  have  done  in  many  other  useful  lines  of  work.  But, 
while  there  has  been  nothing  definite,  such  as  the  plan  of  co¬ 
operation  adopted  this  week,  the  very  fact  that  the  two  in¬ 
dustries  are  often  interlaced  and  interlocked  in  one  company 
or  system  has  given  the  two  associations  a  personnel  which 
is  in  reality  often  interchangeable,  so  that  before  the  idea 
was  put  into  formal  expression  or  action  a  joint  policy  may 
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be  said  to  have  developed.  Such  evidences  as  this  of  soli¬ 
darity  in  the  great  electrical  field  are  to  be  welcomed,  and 
we  can  only  express  the  hope  that  the  co-operative  com¬ 
mittee,  which  undoubtedly  will  be  an  active  one,  will  devote 
its  attention  energetically  to  the  many  problems  which  lie 
within  the  relations  of  public  utilities  to  the  investor,  the 
employee  and  the  general  public.  Just  now  the  legislatures 
of  many  states  are  giving  consideration  to  public-utility 
measures,  and  at  this  psychological  moment  the  work  of 
the  National  Civic  Federation  can  be  made  doubly  effective 
if  backed  up  by  the  weight  of  the  combined  public  policy 
committees,  it  being  presumed,  of  course,  that  the  various 
interests  involved  agree  on  the  model  utility  bill.  There 
is  also  a  tendency  on  the  part  of  some  railway  companies 
possessing  surplus  energy  to  enter  the  lighting  field,  not¬ 
withstanding  that  the  consensus  of  opinion  among  railway 
engineers  and  economists  is  that  the  generation  of  energy 
is  the  province  of  the  central-station  company  and  the  trans¬ 
portation  of  passengers  and  freight  that  of  the  railway 
company.  Here  again  the  joint  committee  might  do  excel¬ 
lent  work  in  conserving  investments  and  enabling  the  two 
parties  at  interest  to  share  in  the  joint  economies  resulting 
from  a  proper  appreciation  of  the  field  of  both.  We  be¬ 
lieve  that  public  utilities  are  being  carried  on  with  higher 
ideals  and  loftier  principles  and  purposes  than  ever  before 
in  their  history,  inviting  to  their  management  the  great 
administrative  and  constructive  spirits  of  the  country;  but 
the  corporations  as  such  are  still  misunderstood  in  many 
ways  by  the  public,  for  lack  of  real  information  about  them. 
We  cannot  imagine  any  better  task  for  a  committee  bearing 
the  name  of  “public  policy”  than  to  do  its  best  to  bring 
about  an  era  of  good  feeling  between  a  public  which  de¬ 
serves  the  very  best  service  it  can  get  and  the  utilities  trying 
to  give  the  very  best  service  that  is  possible. 


Patent-Law  License  Restrictions 

The  agreed  decree  which  w'as  filed  by  Judge  Tuttle  at 
Detroit  in  the  shoe-last  case  may  be  regarded  as  an  echo  of 
the  recent  bathtub  case  decided  by  the  Supreme  Court. 
Here  apparently  was  a  going  trust  under  a  highly  perfected 
scheme  of  license  agreements  which  could  only  be  de- 
femled  under  a  construction  of  the  patent  laws  which  the 
bathtub  decision  had  set  aside.  There  remained  apparently 
no  alternative,  in  a  case  of  this  kind  where  the  protection 
of  the  patent  was  not  in  question,  but  to  dissolve,  and  this 
was  done  under  an  agreed  decree,  instead  of  permitting  the 
case  to  take  its  course.  This  victory  for  the  standard  bear¬ 
ers  of  patent  reform,  such  as  it  is,  does  not  add  much  to 
the  record.  Of  course  the  foes  of  reform  will  rush  to  the 
front  with  renewed  declarations  that  there  is  nothing  the 
matter — that  the  present  laws  are  entirely  adequate  to  cope 
with  such  abuses  as  they  reluctantly  concede  to  exist.  The 
answer  to  that,  however,  is  contained  in  the  fact  that  such 
relief  as  now  emerges  from  the  decisions  of  the  federal 
courts  from  time  to  time  in  the  anti-trust  cases  is  judge- 
made  law,  built  up  piecemeal  from  decision  to  decision,  and 
no  one  can  positively  tell  in  advance  what  the  outcome 
in  any  specific  case  will  be.  What  we  need  is  revision  of 
the  fundamental  law,  with  its  scope  and  intent  clearly 
worde<l.  Public  opinion  against  the  form  of  monopoly  typi¬ 


fied  in  this  particular  case  is  undoubtedly  strong,  but  the 
difficulty  in  relying  upon  such  precedents  as  have  already 
been  created  is  found  in  the  endless  combinations  of  cir¬ 
cumstances  which  make  each  case  at  least  a  little  different 
from  any  other,  and  thus  cloud  the  outcome  with  doubt. 

Compromises  in  Transformer  Design 

A  brief  paper  by  Messrs.  George  A.  Thornton  and  George 
Goldman  in  the  current  issue  gives  an  instructive  view  of 
the  methods  that  can  be  used  with  transformers  of  approx¬ 
imately  standard  design  in  the  way  of  adapting  them  to 
operating  at  the  two  usual  frequencies  of  25  cycles  and  60 
cycles  per  second.  The  paper  details  the  results  of  some 
very  practical  experiments  on  the  efficiency  and  heating 
of  large  transformers  operated  at  both  frequencies,  both 
self-cooled  and  water-cooled.  Of  course,  the  general  effects 
of  changed  frequency  in  transformer  design  are  well 
known,  and  the  question  involved  is  one  of  facts  rather 
than  theory  as  to  whether  with  suitable  re-connection  of 
the  coils  a  transformer  can  be  operated  with  reasonable 
success  at  either  frequency. 

The  experiments  recorded  show  that  within  limits  a  given 
structure  can  be  operated  at  both  25  cycles  and  60  cycles 
with  a  much  greater  degree  of  success  than  one  would  at 
first  think.  The  copper  loss  is  greater  at  the  low  fre¬ 
quency  than  at  the  high,  while  the  iron  loss  is  less.  The 
permissible  output,  other  things  being  equal,  is,  of  course, 
greatly  changed  with  the  frequency  and  also  with  the 
method  of  cooling  adopted,  so  that  the  same  piece  of  appa¬ 
ratus  might  be  a  500-kw  unit  when  self-cooled  at  25  cycles 
and  a  1 500-kw  unit  when  water-cooled  at  60  cycles.  In 
fact,  one  of  the  striking  things  demonstrated  by  the  ex¬ 
periments  is  the  great  advantage  of  water  cooling  as 
regards  both  actually  getting  high  output  and  improving 
the  efficiency  curve.  The  data  on  the  whole  are  more  in¬ 
structive  from  the  standpoint  of  methods  of  cooling  eni- 
l)loyed  than  with  respect  to  the  change  in  frequency. 
Whether  it  would  pay  manufacturers  to  go  deliberately  into 
the  interchangeable-frequency  line  of  work  is  another  mat¬ 
ter.  Good  results  can  be  attained,  as  the  authors  plainly 
show,  yet  it  remains  a  somewhat  dubious  question  as  to 
whether  a  little  specialization  will  not  yield  enough  return 
in  the  way  of  lessened  heating  and  better  efficiency  to  pay 
for  itself  as  against  a  standard  construction  capable  of 
doing  fairly  well  at  both  frequencies.  As  a  rule,  experi¬ 
ments  in  operating  inductive  apparatus  under  widely  vary¬ 
ing  conditions  have  not  turned  out  particularly  well.  We 
recall  the  time  when  an  attempt  was  made  to  work  at  60 
cycles  transformers  designed  for  about  double  that  fre¬ 
quency,  all  in  behalf  of  an  economical  standardization,  and 
we  also  recall  the  rapidity  with  which  such  transformers 
burned  out.  The  present,  of  course,  is  an  entirely  different 
situation,  and  there  is  no  reason  why  transformers,  even 
if  deliberately  designed  to  do  their  best  work  at  either  25 
or  60  cycles,  cannot  be  re-connected  so  as  to  do  well  at 
the  other  frequency ;  but  the  difference  in  frequency  strikes 
one  offhand  as  being  a  little  too  large  to  cover  by  a  com¬ 
promise  in  general  service.  The  subject,  however,  is  one 
worth  following  up  experimentally  and  we  hope  to  hear 
more  of  it  later. 
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The  Resistance  of  Carbon  Contacts 

Carbon  is  einployeu  in  two  electrical  devices  of  widely 
extended  use.  One  is  the  carbon-filament  incandescent  lamp 
and  the  other  the  carbon-microphone  telephone  transmitter. 
The  carbon  filament  led  to  the  solution  of  the  problem  of 
incandescent  lighting;  but  the  tungsten  filament  is  so  rap¬ 
idly  displacing  its  earlier  prototype  that  we  may  expect,  in 
a  few  years’  time,  to  find  carbon-filament  lamps  only  in  his¬ 
torical  museums.  The  resistance  of  a  carbon  filament  or 
prism  falls  with  temperature,  as  is  well  known,  instead  of 
rising,  as  in  the  case  of  metals.  . 

In  the  carbon  microphone  we  find  the  application  of  an¬ 
other  remarkable  property  of  carbon,  namely,  the  variabil¬ 
ity  of  resistance  in  its  surface  contact  under  variations  of 
contact  pressure,  as  discovered  by  Hughes  and  Edison.  The 
full  sensitiveness  of  the  carbon  microphone  is,  designedly, 
never  displayed  in  the  telephone  transmitter,  partly  because 
the  highest  degrees  of  sensitiveness  are  associated  with  both 
electrical  and  mechanical  instability.  A  sensitively  adjusted 
carbon  microphone,  however,  can  occasionally  be  made  to 
reproduce  in  the  telephone  the  footfalls  of  a  common  house¬ 
fly  over  a  soundboard  so  loudly  as  to  suggest  the  running  of 
a  dog,  and  the  tick  of  a  watch  can  be  made  to  sound  like 
the  throbbing  of  a  small  engine.  Specially  prepared  carbon 
and  delicately  adjusted  contacts  are,  however,  needed  for 
the  development  of  such  powerful  sound  magnifications,  as 
the  original  publications  on  the  behavior  of  the  carbon 
microphone  attest.  Edison  produced  what  he  called  a 
“micro-tasimeter,”  consisting  of  a  carbon  microphone  placed 
in  a  Wheatstone  bridge  and  delicately  pressed  upon  by  a 
.strip  of  sensitive  fiber.  A  very  minute  change  in  the  length 
of  the  strip  would  thus  give  rise  to  a  marked  deflection  of 
the  bridge  galvanometer.  By  this  device  a  small  change  in 
the  temperature  or  moisture  of  the  air  could  easily  be  dis¬ 
covered,  and  even  alcohol  in  the  breath  might  sometimes  be 
detected  most  shrewdly  at  a  little  distance. 

The  change  in  contact  resistance  under  change  of  contact 
pressure  received  ample  investigation  in  connection  with  the 
telephone  transmitter.  More  recently,  however,  certain 
changes  of  contact  resistance  with  time  have  been  investi¬ 
gated  by  Mr.  A.  L.  Clark  and  published  in  the  Physical 
Review,  as  mentioned  in  this  week’s  Digest.  It  seems  that 
when  a  small  voltage  is  applied  steadily  to  a  carbon-carbon 
contact,  under  light  but  uniform  contact  pressure,  the  re¬ 
sistance  of  the  contact  tends  to  fall  in  a  regular  manner 
for  a  little  while.  This  diminution  in  contact  resistance  may 
possibly  be  explained  by  a  sort  of  coherer  welding  action  at 
the  contact,  under  the  stimulus  of  the  impressed  voltage. 
The  phenomenon  appears  to  repeat  itself  more  or  less 
definitely  in  new  samples  of  carbon  under  the  same  condi¬ 
tions.  There  is,  however,  a  critical  value  of  the  impressed 
emf  in  each  case,  beyond  which  the  reverse  action  occurs. 
That  is,  above  the  critical  impressed  emf  the  apparent  re¬ 
sistance  of  the  carbon-carbon  light  contact  tends  to  rise  for 
a  little  while  with  time  of  application.  This  efifect  may 
also  be  explained,  perhaps,  by  an  oxidation  or  squeezing 
out  of  occluded  gas  into  the  contact,  as  soon  as  the  current 
density  over  the  contact  surface  is  able  to  liberate  a  cer¬ 
tain  amount  of  heat.  At  all  events,  the  effect  is  opposite 
to  the  supposed  coherer  action  at  low  voltages. 


The  reversal  of  the  direction  effect  in  contact  resistance 
indicates  the  complexity  of  the  actions  which  are  liable  to 
occur  in  a  carbon  contact  when  analyzed  with  care.  We 
have  to  recognize  a  microphonic  variation  with  pressure,  a 
variation  with  time  in  one  direction  or  the  other,  changes 
of  contact  resistance  with  temperature,  and  finally  varia¬ 
tion  with  current  strength.  Probably  these  different  actions 
interfere  or  are  seldom  able  to  introduce  themselves  singly. 
A  change  in  one  particular  is  apt  to  induce  a  change  in 
another.  And  this  state  of  affairs,  of  course,  does  not 
smooth  the  path  of  the  investigator  who  is  trying  to  deter¬ 
mine  the  behavior  of  the  carbon-microphone  transmitter  in 
a  telephone  circuit  under  the  action  of  sound  waves. 


Isolated  Plant  Economy 

A  somewhat  typical  plant  for  a  large  and  important  office 
building  is  described  at  some  length  in  this  issue.  The  de¬ 
sign  of  equipment  is  in  large  measure  a  matter  of  rather 
intricate  details  of  distribution  service,  but  the  key  to  me 
situation  as  regards  economy  must  be  looked  for  in  the 
generating  plant  itself  as  influenced  by  the  condition  of  its 
use.  The  economy  of  such  an  isolated  plant,  considering 
the  conditions  of  its  use  in  comparison  with  central-station 
service,  has  always  been  a  moot  point  among  engineers.  A 
good  deal  of  discussioji  has  been  spent  on  the  matter  in 
years  past  without  reaching  any  very  definite  conclusion, 
and  it  seems  to  us  that,  considering  the  radical  changes 
that  have  been  made  in  central-station  service  in  recent 
years,  the  problem  should  be  again  discussed  from  the 
standpoint  of  the  present.  We  know  of  no  thoroughly  up- 
to-date  examination  of  the  load  curves  of  office  buildings 
or  of  the  actual  conditions  of  economy  found  in  the  plants. 
Such  data  are  perhaps  at  hand,  but  have  not  been  brought 
out  into  the  light  as  they  should  be.  There  are  available 
to  those  interested  in  the  subject  merely  ex  parte  discus¬ 
sions  by  central-station  men  and  occasional  figures  of  a 
somewhat  vague  character  from  those  who  are  operating 
isolated  plants.  It  is  difficult  to  determine  offhand  where 
the  costs  of  energy  from  a  plant  operated  by  a  single  non¬ 
condensing  engine  without  a  battery  to  help  over  the  peak 
meet  those  of  central-station  supply  from  a  modern  turbo¬ 
generator  plant. 

We  seek  for  light  on  the  above  subject,  and  when  it  ap¬ 
pears  there  will  be  a  still  further  question  of  fact  to  settle. 
What  would  be  the  result  of  substituting  for  the  equipment 
now  common  in  this  country  in  an  isolated  plant  one  of  the 
“locomobile”  units,  with  high  pressure  and  high  superheat, 
such  as  are  being  widely  used  in  Germany  for  similar  pur¬ 
poses?  These  units  are  very  consistently  reported  as  con¬ 
suming  less  than  10  lb.  of  steam  per  brake-hp-hour,  which 
means  that  in  fuel  consumption  they  can  equal  the  record  of 
even  rather  large  turbo-generators.  What  would  happen 
if  such  units  were  introduced  generally  into  isolated  plant 
practice  in  this  country?  For  some  reason  or  other  the 
“locomobile”  type  of  generating  unit,  extremely  well  known 
on  the  Continent  and  in  use  even  in  South  America,  has 
not  yet  penetrated  American  practice.  When  it  does  so 
valuable  new  data  will  soon  become  available  for  isolated 
plants. 


384 


ELECTRICAL  WORLD 


VoL.  61,  No.  8 


The  News  of  the  Week 


Activities  and  Events  in  the  Oectrical  Field- 
Reports  of  Meetings — Commission  Findings,  Etc. 


San  Francisco  Conventions  in  1915 

Arrangements  are  now  being  made  for  holding  the  annual 
conventions  of  various  engineering  societies  in  San  Fran¬ 
cisco  during  the  exposition  period  in  1915.  Included  among 
these  are  the  conventions  of  the  International  Electrotech¬ 
nical  Commission,  during  the  week  of  Sept.  6;  International 
Electrical  Congress,  week  of  Sept.  13;  General  Engineering 
Congress,  week  of  Sept.  20,  and  International  Gas  Con¬ 
gress,  week  of  Sept.  27.  It  is  probable  that  the  American 
Electric  Railway  Association  will  hold  its  convention  dur¬ 
ing  the  week  of  Oct.  4. 

It  has  been  found  undesirable,  if  not  practically  im¬ 
possible,  to  hold  the  convention  of  the  National  Electric 
Light  Association  later  than  June,  on  account  of  certain 
constitutional  provisions.  It  has  been  decided,  therefore, 
to  hold  the  1915  N.  E.  L.  A.  convention  during  the  week  of 
June  14  at  San  Francisco. 


Conference  of  Public  Policy  Committees 

Upon  the  initiative  of  the  public  policy  committee  of  the 
National  Electric  Light  Association  and  the  invitation  of 
its  chairman,  Mr.  Arthur  Williams,  the  members  of  the 
public  policy  committee  of  the  American  Electric  Railway 
Association  met  the  other  committee  at  dinner  at  the  Union 
League  Club  on  the  evening  of  Feb.  18.  The  event  must 
be  recorded  as  historical  in  many  ways  and  cannot  but  bear 
useful  fruit  in  shaping  the  future  of  the  two  great  industries 
for  which  the.se  national  bodies  speak  authoritatively. 

The  dinner  was  attended  by  President  George  H.  Harries 
of  the  American  Electric  Railway  Association  and  Presi¬ 
dent  F.  M.  Tait  of  the  National  Electric  Light  Association. 
The  two  committees  were  very  fully  represented  by  their 
members  as  follows :  N.  E.  L.  A. — Arthur  Williams,  chair¬ 
man;  E.  W.  Burdett,  H.  L.  Doherty,  C.  L.  Edgar,  W.  W. 
Freeman,  T.  E.  Murray,  S.  Scovil  and  C.  A.  Stone. 
A.  E.  R.  A. — T.  N.  McCarter,  chairman ;  Patrick  Calhoun, 
O.  T.  Crosby,  James  H.  McGraw  and  W.  H.  Ileulings. 
In  addition  to  these  there  were  present  as  representing 
great  public  utility  systems  or  groups  Messrs.  Frank  Hedley, 
J.  H.  Pardee,  H.  G.  Bradlee,  E.  A.  Maher,  C.  C.  Peirce. 
John  W.  Lieb,  Jr.,  and  C.  Loomis  Allen.  Judge  E.  P. 
Matthews  was  also  present.  The  societies  were  also  rep¬ 
resented  by  their  respective  secretaries.  T.  C.  Martin  and 
H.  C.  Donecker,  while  the  dinner  and  other  arrangements 
of  the  conference  were  in  the  hands  of  Mr.  Walter  Xeu- 
muller. 

While  for  several  years  with  increasing  intimacy  and 
relationship  the  two  national  bodies  have  been  working 
together  on  matters  of  common  technical  interest,  this  was 
the  first  attempt  to  bring  under  joint  consideration  what 
may  be  termed  the  larger  questions  which  affect  the  service 
of  the  public,  the  condition  of  employees  and  the  attitude 
tow'ard  the  new  regulating  clement  which  has  come  into 
such  active  play  in  recent  years  in  the  shape  of  public 
service  commissions.  From  time  to  time  during  the  past 
six  or  seven  years  there  have  been  tentative  efforts  toward 
co-operative  consideration  of  these  highly  important  mat¬ 
ters,  but  this  dinner  is  the  first  occasion  upon  which  any¬ 
thing  really  definite  has  been  accomplished,  and  before  its 
close  it  was  unanimously  voted  to  form  a  joint  committee 


of  five,  each  association  to  select  two  from  the  sister  body 
and  these  four  members  to  elect  the  fifth.  It  was  felt  in  this 
way  that  a  harmonious,  cohesive  and  useful  joint  committee 
could  act  and  speak  for  both  bodies  whenever  necessary, 
with  unquestioned  influence  and  at  short  notice. 

The  meeting  was  addressed  during  the  evening  by  Presi¬ 
dents  Harries  and  Tait  and  by  Messrs.  McCarter,  Williams, 
Edgar,  Doherty,  Hedley,  Scovil,  Maher  and  Burdett  with 
an  evident  realization  of  the  significance  of  the  occasion. 
The  speakers  all  manifested  a  high  sense  of  personal  and 
corporate  responsibility  in  regard  to  the  three  relationships 
which  have  been  mentioned  above,  and  from  time  to  time 
there  were  bursts  of  eloquence  that  made  a  strong  appeal 
anrl  deep  impression. 

Toward  the  close  of  the  evening  attention  concentrated 
upon  the  proposed  public  utility  bill  w'hich  is  being  framed 
by  the  National  Civic  Federation  embodying  a  model  form 
of  public  service  commission  and  regulation  bill  to  be  com¬ 
mended  to  .states  which  have  not  yet  placed  their  utilities 
under  such  a  governing  body,  and  the  feeling  was  generally 
voiced  and  unanimously  approved  that,  while  such  efforts 
should  necessarily  have  the  cordial  support  of  the  two  great 
associations,  it  was  the  duty  of  their  public  policy  com¬ 
mittees,  and  indeed  of  every  member,  to  assist  in  the  shap¬ 
ing  of  such  measures  that  the  greatest  good  should  be 
secured  alike  for  the  public,  the  employee  and  the  investor. 

The  dinner,  which  began  at  8  o’clock,  lasted  until  i  :30 
a  m.,  and  even  then  the  interest  in  the  general  subjects  of 
discussion  was  so  great  that  it  w'as  with  reluctance  the  party 
broke  up.  It  is  understood  that  the  joint  committee  will 
take  form  immediately  and  will  at  once  assume  the  vital 
duties  intrusted  to  it. 


A.  I.  E.  E.  Affairs 

I'he  next  annual  convention  of  the  American  Institute 
of  Electrical  Engineers  will  be  held  in  Cooperstown,  N.  Y., 
during  the  week  beginning  Monday,  June  23,  1913.  A 
unanimous  decision  on  this  point  was  reached  by  the  board 
of  directors  of  the  Institute  at  a  meeting  in  New  York  on 
Feb.  14.  The  board  authorized  a  two-day  In.stitute  meeting 
in  Pittsburgh,  Pa.,  during  the  latter  part  of  April,  under 
the  auspices  of  the  committee  on  the  u.se  of  electricity  in 
mines,  in  co-operation  wdth  the  Pittsburgh  Section, 

I.  E.  E.  The  exact  date  of  the  meeting,  which  was  left 
to  the  discretion  of  the  meetings  and  papers  committee,  will 
be  announced  later. 

In  view  of  the  unusual  activity  incidental  to  the  holding  of 
the  midwinter  convention  in  New'  York,  Feb.  26,  27  and  28, 
1913,  and  the  lectures  on  radio-activity  to  be  given  under  the 
auspices  of  the  Institute’s  electrophysics  committee,  it  was 
decided  to  omit  the  New  York  meeting,  scheduled  for 
Friday,  April  ii.  The  lectures  on  radio-activity  had  pre¬ 
viously  been  announced  for  Tuesday  evenings  during  the 
latter  part  of  March  and  April,  but  upon  recommendation 
of  the  meetings  and  papers  and  electrophysics  committees 
the  dates  were  changed  to  Wednesday  evenings,  March 
19.  26,  and  April  2  and  9. 

Upon  the  recommendation  of  the  sections  committee,  the 
organization  of  a  section  was  authorized  at  Spokane. 
Wash.,  in  response  to  a  petition  signed  by  twenty-five 
members  and  associates  residing  in  that  territory. 
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Letters  were  read  from  the  Verband  Deutscher  Elektro- 
techniker  of  Germany  and  the  Koninklijk  Instituut  van 
Ingenieurs  of  Holland  concurring  in  the  plan  proposed  by 
the  Institute  last  year  for  the  exchange  of  visiting  member 
privileges. 


Convention  of  Engineering  Societies  in  Spokane, 
Wash. 

During  the  present  week  there  is  being  held  at  Spokane, 
Wash.,  a  convention  of  members  of  engineering  and  scien¬ 
tific  societies  of  Spokane  and  vicinity.  This  meeting,  while 
held  under  the  auspices  of  local  sections  of  certain  societies 
and  by  members  and  associates  of  others,  must  not  neces¬ 
sarily  be  understood  as  having  official  recognition  of  the 
societies  whose  members  are  participating.  The  object  of 
the  convention  is  to  promote  action,  co-operation,  better 
practice  and  a  higher  code  of  ethics,  and  to  encourage  the 
individual  to  become  identified  with  that  organization  which 
will  be  most  helpful  to  him.  The  officers  of  the  committee 
in  charge  are  Messrs.  J.  C.  Ralston,  chairman;  C.  S.  Mac- 
Calla,  vice-chairman,  and  L.  K.  Armstrong,  secretary.  Feb. 
20  was  electrical  day,  and  the  meeting  was  held  under  the 
auspices  of  local  members  and  associates  of  the  A.  I.  E. 
E.,  assisted  by  members  of  other  societies.  The  chairman 
of  the  session  was  Mr.  J.  B.  Fisken.  The  subjects  of  papers 
read  on  electrical  day  and  on  electrical  subjects  on  other 
days  were:  ‘‘Long  Lake  Power  Development,”  by  Mr.  C.  S. 
MacCalla,  general  manager  of  the  Washington  Water 
Power  Company,  Spokane;  “Electricity  in  Mining,”  by  Mr. 
J.  B.  ITsken,  superintendent  of  the  Washington  Water 
Power  Company;  “Illumination  and  Wiring  of  Large  Build¬ 
ings,”  by  Messrs.  W.  K.  Stacey  and  H.  P.  Peirce,  Spokane; 
“Theory’  of  Electric  Transmission,”  by  Prof.  H.  V.  Carpen¬ 
ter,  Washington  State  College,  Pullman,  Wash. ;  “Notes  on 
System  of  Western  Canada  Pow'er  Company,”  by  Mr.  F.  D. 
Nimms,  electrical  engineer,  Vancouver,  B.  C. ;  “Conserva¬ 
tion  of  Fruit  and  Other  Food  Products  of  the  Northwest 
by  Cold  Storage  and  Mechanical  Refrigeration,”  by  Mr.  H. 
G.  Miller,  mechanical  engineer,  Spokane.  Among  other 
papers  the  paper  on  “The  Engineer  and  Engineering  Educa¬ 
tion  as  Relating  to  Civic  Responsibility,”  by  Mr.  J.  C.  Rals¬ 
ton,  consulting  engineer,  Spokane,  was  of  great  general  in¬ 
terest.  On  Thursday  evening  an  informal  reception  was 
given  and  on  Friday  evening  a  banquet. 


San  Francisco  Exposition  Building 

Brilliant  lighting  effects  are  promised  as  a  feature  of  the 
Panama-Pacific  International  Exposition  at  San  Francisco 
in  1915.  There  will  be  three  main  groups  of  buildings  on 
a  site  covering  625  acres  and  running  for  about  a  mile 
west  from  Fort  Mason  along  the  water  front  of  San  Fran¬ 
cisco  Bay.  Machinery  Hall  will  be  the  largest  single  struc¬ 
ture  at  the  exposition,  having  a  length  of  967  ft.  and  a 
width  of  367  ft.  This  building  will  have  more  than 
miles  of  ornamental  cornices.  The  dominating  architectural 
feature  of  the  exposition  will  be  the  imposing  tower  of  the 
Administration  Building  at  the  south  end  of  the  Court  of 
.Sun  and  Stars.  This  tower  will  be  about  400  ft.  high.  It  is 
said  that  on  June  25,  1914,  every  building  will  be  finished 
and  that  the  exposition  will  cost  $50,000,000.  A  number  of 
foreign  nations  and  thirty-four  states  of  the  Union  have 
already  decided  to  participate.  White  will  form  no  part 
of  the  color  scheme.  Everywhere  will  be  tints  melting 
into  others  and  forming  beautiful  effects  in  connection 
with  the  architectural  design.  The  projectors  style  the 
exposition  the  “Dream  City  of  1915.”  On  the  large  Ferry 
Building  at  the  foot  of  Market  Street  in  San  Francisco 
there  is  now  a  large  electric  sign  with  the  words  “Cali¬ 
fornia  Invites  the  World — 1915 — Panama-Pacific  Exposi¬ 
tion.” 


International  Electrotechnical  Commission 

The  special  committees  of  the  International  Electrotech¬ 
nical  Commission  met  in  Zurich,  Switzerland,  on  Jan.  13 
and  continued  their  deliberations  until  Jan.  19.  The  meet¬ 
ings  were  held  in  the  town  hall  and  were  presided  over  by 
Prof.  Dr.  W.  Wyssling  (symbols),  Mr.  M.  Huber- Stockar 
(rating)  and  Dr.  H.  Zoelly  (prime  movers).  The  special 
committees  were  as  follows: 


Country 

Symbols 

Rating 

Prime  Movers 

Austria . 

Belgium . 

France . 

Germany . 

Great  Britain. 

Prof.  E.  Gerard 
Prof.  Paul  Janet 
Geh.Dr.K.  Strecker 

Dr.  R.  T.  Glaze- 
brook 

Prof.  Dr.  de  Haas  | 
.M.G.J.  Van  de  Well 
Prof.  M.  Ascoli 

Prof.  Pichelmayer 
Pn>f.  E.  Gerard 
.M.  P.  Boucherot 
Herr  Leo  Schuler 

Dr.  Gisbert  Kapp 

Dr.  K.  Kobes 

M.  Ad.  Bochet 
Direktor  H.  Tonne- 
macher 

Mr.  Gerald  Stoney 

Italy . 

Prof.  E.  Morelli 
Signor  G.  Semenza 

Signor  G.  Semenza 

•  Mr.  W.  Fougner 
Sr.  L.  de  la  Pefia 

Spain . 

Sr.  L.  de  la  Pena 

Sr.  L.  de  la  Pefia 
Mr.  J.  L.  la  Cour 
Herr  Huber-Stockar 
Mr.  C.  0.  Mailloux 

Switzerland.  . 
United  States 

Prof.  Dr.  Wyssling 
Mr.  C.  0.  .Mailloux 

Dr  H.  7x)elly 
♦Mr.  Henry  G. Stott 

*Mr.  C.  O.  Mailloux  represented  Mr.  Stott. 


Of  the  six  publications  issued  by  the  commission  during 
1912  the  most  important  related  to  standard  symbols  and 
the  rating  of  electrical  machinery.  The  discussion  on  sym¬ 
bols  took  two  days,  and  there  was  considerable  comment  as 
to  the  relative  importance  of  distinguishing  between  vector 
and  scalar  quantities  as  against  electric  and  magnetic,  some 
delegates  regretting  that  for  the  sake  of  a  comparatively 
small  number  of  magnetic  quantities  the  entire  alphabet  of 
script  characters  was  unavailable  for  vector  quantities, 
which,  in  their  opinion,  would  to  an  increasing  extent  be 
bound  to  be  employed ‘by  electricians  in  the  practical  solu¬ 
tion  of  their  many  problems. 

In  German  practice  it  is  important  to  distinguish  between 
vector  and  scalar  quantities,  and  the  special  committee  made 
certain  modifications  in  its  list  of  symbols  so  that  should 
the  German  view  find  favor  ultimately  and  script  letters 
not  be  recommended  for  magnetic  quantities,  no  confusion 
would  occur  by  two  identical  letters  being  proposed  for  the 
same  quantity  whether  magnetic  or  electric. 

Three  days  were  taken  up  in  the  discussion  of  rating  of 
electrical  machinery,  most  of  the  time  of  the  delegates  being 
naturally  occupied  in  dealing  with  the  numerous  amend¬ 
ments  to  Report  No.  17  of  the  International  Electrotechnical 
Commission,  issued  in  June,  1912,  as  the  result  of  the  work 
accomplished  at  Paris  in  May  last,  when  after  much  pre¬ 
liminary  discussion  certain  definite  proposals  were  put  for¬ 
ward.  In  view  of  expanding  foreign  trade  the  subject  of 
international  rating  is  undoubtedly  of  prime  importance  to 
the  electrical  industry  of  all  countries.  The  British  views 
were  ably  set  forth  by  Drs.  Gisbert  Kapp  and  R.  T.  Glaze- 
brook,  the  latter  interesting  himself  particularly  in  the 
copper  question  and  in  the  method  of  employing  temperature 
correction,  which  until  recently  has  not  received  adequate 
consideration.  Dr.  Kapp  was  assisted  by  the  official  repre¬ 
sentative  of  the  British  Electrical  and  Allied  Manufacturers’ 
Association.  Modifications  and  new  proposals  had  been 
received  from  many  national  committees  and  their  con¬ 
sideration  rendered  the  present  proposals  more  complete 
and  far  more  likely  of  acceptance  by  the  industry  than  were 
the  Paris  proposals.  The  proposed  international  standard 
for  copper  was  only  briefly  discussed,  as  Dr.  Glazebrook 
and  Prof.  Paul  Janet  kindly  consented  to  consult  with  the 
other  national  laboratories  on  the  subject  and  transmit  their 
final  decision  to  the  central  office  for  submission  to  the 
Berlin  meeting  of  the  International  Electrotechnical  Com¬ 
mission. 

The  special  committee  on  prime  movers  has  after  detailed 
discussion  and  modification  adopted  the  report  prepared  by 
the  Italian  committee  as  the  result  of  two  years’  work  on 
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hydroelectric  installations.  The  question  of  steam  engines 
in  connection  with  electrical  plants  will  next  engage  the 
attention  of  the  committee.  An  important  proposal  was 
unanimously  adopted,  “that  the  industrial  unit  of  mechanical 
power  be  the  kilowatt.” 

Detailed  reports  of  the  work  of  the  special  committees 
will  be  issued  by  the  central  office  of  the  International 
Electrotechnical  Commission  without  delay,  and  it  should 
be  noted  that  the  proposals  of  these  committees  are  to  be 
submitted  for  the  consideration  of  the  various  national  com¬ 
mittees  with  a  view  to  their  ratification  at  the  next  plenary 
meeting  of  the  commission,  which  will  be  held  in  Berlin 
Sept.  2  to  6,  1913.  The  Italian  Society  of  Electricians  has 
decided  to  adoi)t  the  recommendations  of  the  International 
IClectrotechnical  Commission  as  and  when  promulgated  and 
to  recommend  their  emi)loyment  in  all  international  specifi¬ 
cations  for  electrical  machinery.  The  Italian  society  has 
also  decided  to  suggest  that  when  the  necessity  arises  in 
international  contracts  for  an  arbitrator  he  shall  be  chosen 
by  the  president  of  the  international  commission. 

It  is  stated  that  the  wisdom  of  the  Turin  meeting  in 
appointing  small  international  committees  to  discuss  actual 
details  and  to  formulate  definite  proposals  has  amply  justi¬ 
fied  itself.  The  work  of  the  Zurich  meetings  will  undoubt¬ 
edly  be  of  real  jiractical  value  to  the  industry,  for  when 
finally  adopted  at  Berlin  the  Zurich  proposals  will  be  the 
foundation  of  international  specifications  for  use  by  the 
electrical  industry  of  all  nations.  Mr.  C.  Le  Maistre,  28 
Victoria  Street,  Westminster,  London,  S.  W.,  is  the  general 
secretary  of  the  International  Electrotechnical  Commission. 


Electrical  Development  Conference 

'I'he  list  of  the  acceptances  received  thus  far  by  Mr. 
James  M.  Wakeman,  general  manager  of  the  Society  for 
h'lectrical  Development,  Inc.r  in  response  to  the  invitation 
which  the  society  has  e.xtended  to  many  well-knowm  men 
to  address  those  present  at  the  conference  which  it  is  to 
hold  at  the  Engineering  Societies  Building,  New  York,  on 
March  4  and  5,  promises  that  many  valuable  suggestions 
for  increasing  the  use  of  electrical  energy  and  apparatus 
will  be  presented  upon  the  occasion. 

As  has  heen  stated  previously  in  these  columns,  all  per¬ 
sons  interested  in  any  way  in  the  manufacture,  sale  or 
utilization  of  electrical  energy  or  equipment  will  he  wel¬ 
comed  hy  the  society  at  the  conference,  the  purpose  of 
which  is  to  get  the  ideas  of  the  entire  electrical  industry 
upon  concrete  methods  for  effecting  the  purposes  for  which 
the  .society  has  been  formed. 

I'he  preliminary  program  is  as  follows:  “Opening  Ad¬ 
dress,”  by  Mr.  Henry  L.  Doherty,  president  the  Society 
for  h'lectrical  Development,  Inc.;  “Aims  of  the  Society,” 
by  Mr.  J.  M.  Wakeman.  general  manager  the  Society  for 
Electrical  Development,  Inc.;  “Where  the  National  Electric 
Light  Association  Comes  In.”  by  Mr.  Thomas  Commerford 
Martin,  executive  secretary  National  Electric  Light  Associ¬ 
ation;  “The  News  \"alue  of  Electricity,”  by  Mr.  Frank  G. 
Gale,  advertising  manager  General  Electric  Company; 
“h'lectricity  and  the  Architect,”  by  Mr.  Frank  E.  Wallis,  of 
Wallis  &  Gqodwillic :  “The  Dissemination  of  News,”  hy  Dr. 
Talcott  Williams,  director  of  the  School  of  Journalism, 
Coliimhia  Ihiiversity;  “Co-operation  in  the  Electrical  In¬ 
dustry,”  by  Mr.  J.  Robert  Crouse,  National  Quality  Lamp 
Division;  “.An  Electrical  Advertising  Campaign,”  by  Mr, 
William  D.  Mejunkin;  “Selling  a  Commodity,”  by  Mr.  E. 
St.  Fdmo  Lewis;  “Merchandising  Co-operation,”  by  Mr.  W. 
IL  Robertson,  vice-president  Rohertson-Cataract  Company; 
“Efficiency  in  Local  Advertising,”  by  Mr.  J.  C.  McQuiston, 
Westinghouse  Electric  &  Manufacturing  Company;  “Elec¬ 
trical  Development  and  the  Electrical  Contractors.”  by  Mr. 
Ernest  h'reeman,  president  the  National  Electrical  Contrac¬ 
tors’  -Association. 


Papers  are  also  being  prepared  by  other  prominent  men. 
A  number  of  ideas  and  suggestions  are  being  received,  and 
a  digest  which  Mr,  T.  C.  Marlin  is  making  of  these  will 
be  read  and  discussed.  A  banquet  will  be  held  at  Del- 
monico’s  on  the  evening  of  March  5. 


A.  I.  E.  E.  Lectures  on  Radioactivity 

As  noted  elsewhere  in  this  issue,  it  has  been  found  neces¬ 
sary'  to  change  the  dates  for  the  series  of  lectures  on 
“Radioactivity”  to  be  given  by  Prof.  Edwin  P.  Adams,  of 
the  Palmer  Laboratory  of  Princeton  University,  under  the 
auspices  of  the  electrophysics  committee  of  the  American 
Institute  of  Electrical  Engineers.  The  lectures  will  be 
given  at  8:15  p.  m.  on  Wednesday  evenings,  March  19  and 
26  and  April  2  and  9,  in  the  auditorium  of  the  Engineering 
Societies  Building,  33  West  Thirty-ninth  Street,  New  York. 

Lecture  I,  to  be  given  on  March  19,  will  cover  the  dis¬ 
covery  of  the  property  of  radioactivity;  radium  and  its 
])reparation ;  ionization  of  gases;  nature  of  the  radiations 
from  radioactive  substances — alpha,  beta  and  gamma  rays. 

Lecture  II,  to  be  given  on  March  26,  will  deal  with  the 
disintegration  theory  of  radioactivity;  the  distribution  of 
radioactive  substance ;  radium  and  the  age  of  the  earth. 

Lecture  III,  on  April  2,  will  cover  dependence  of  the 
mass  of  an  electron  on  its  velocity;  the  electron  theory  of 
matter;  electrons  in  optical  theory;  Zeeman  effect;  emission 
and  absorption  of  light. 

Lecture  IV,  on  April  9,  will  cover  metallic  conduction; 
indication  afforded  by  the -study  of  radioactivity  regarding 
the  structure  of  the  atom;  optical  phenomena  in  moving 
bodies;  the  principle  of  relativity. 

The  lectures  will  be  open  to  the  membership  of  the  Insti¬ 
tute.  The  members  of  the  American  Society  of  Mechanical 
Engineers,  the  American  Society  of  Civil  Engineers,  the 
Electrochemical  Society  and  the  Illuminating  Engineering 
Society  have  also  been  invited. 


Revision  of  National  Electrical  Code 

The  electrical  committee  of  the  National  Fire  Protection 
-Association  has  just  issued  its  bulletin  of  committee  reports 
and  suggested  changes  in  the  National  Electric  Code  to  he 
acted  on  at  the  biennial  meeting  of  the  committee  on  March 
26  and  27.  The  sessions,  which  are  open  to  all  interested, 
will  be  held  in  the  rooms  of  the  New  A’ork  Board  of  Fire 
Underwriters,  123  W'illiam  Street,  New  A’ork.  As  is  now 
very  generally  known,  the  policy  of  the  electrical  com¬ 
mittee  of  the  National  Fire  Protection  Association  is  to 
recommend  only  such  changes  as  are  made  necessary  by 
progress  in  the  art  or  such  as  have  heen  found  by  field  ex¬ 
perience  to  be  necessary  to  safeguard  against  hazards.  Not 
less  than  seventeen  committee  and  sub-committee  reports 
will  be  presented,  and  the  suggested  changes  submitted  for 
consideration  by  others  than  the  committees  cover  over  six 
closely  printed  pages.  The  reports  deal  with  the  New  A’^ork 
code.  Rule  i-d,  Rule  2-b,  block  distribution.  Rule  15.  Rule 
23-d,  theater  and  moving-picture-establishment  wiring,  sign 
and  outlet  wiring,  rubber-covered  wires  and  cables,  outlet 
boxes,  switches  and  cut-outs,  cabinets,  sockets,  fixtures, 
auto-starters  and  rheostats,  and  transformers,  in  addition 
to  the  usual  reports  from  the  laboratories.  The  report  of 
the  committee  on  Rule  15  makes  the  grounding  of  trans¬ 
former  secondary  circuits  obligatory.  If  the  report  of  the 
committee  on  block  systems  is  adopted,  isolated  plants  will 
be  unable  hereafter  to  supply  more  than  one  building  ex¬ 
cept  by  permission  of  the  department  having  jurisdiction. 
Fuses  will  no  longer  be  accepted  as  suitable  protection  from 
excessive  currents  for  three-wire  compound  or  shunt- 
wound  direct-current  generators.  Double-pole,  doub’e-coil 
or  four-pole  circuit-breakers  will  be  required  hereafter. 
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The  Electric  Vehicle  at  Boston 

At  a  meeting  of  the  Electric  Motor  Car  Club  of  Boston, 
Mass.,  at  the  Hotel  Plaza,  Boston,  on  Feb.  18,  steps  were 
taken  to  inaugurate  a  new  advertising  campaign  in  the 
Boston  press,  and  Mr.  O.  G.  Draper,  formerly  of  the  Boston 
Herald  staff,  was  elected  permanent  secretary  of  the  or¬ 
ganization.  Mr.  Draper  will  give  his  entire  time  to  the 
development  of  the  electric  vehicle,  and  is  located  at  39 
Boylston  Street,  Boston.  Closer  co-operation  of  the  club 
with  the  New  England  Section  of  the  Electric  Vehicle  As¬ 
sociation  of  America  will  probably  follow. 


act  through  magnetism  upon  the  diaphragms  of  two  tele¬ 
phone  receivers,  and  /,  (Fig.  3),  which  in  turn  act  on  a 
mirror,  the  latter  reflecting  the  light  from  an  electric  lamp 
onto  a  strip  of  sensitized  paper.  The  mirror  is  supported 
at  a  point  u,  the  membrane  S  giving  it  a  vertical  motion  and 
the  membrane  IV  a  horizontal  motion.  The  combination  of 
the  two  motions,  controlled  by  the  punchings  in  the  tape, 


New  York  Electrical  Society 

At  a  meeting  of  the  New  York  Electrical  Society,  held  on 
Feb.  17  at  the  Engineering  Societies  Building,  New  York, 
Mr.  William  J.  Hammer  gave  a  short  address  on  the  history 
of  the  incandescent  lamp,  referring  particularly  to  the  **Wil- 
liam  J.  Hammer  historical  collection  of  incandescent  electric 
lamps,”  recently  presented  by  the  General  Electric  Company 
to  the  Association  of  Edison  Electric  Illuminating  Com¬ 
panies,  which  is  now  in  the  rooms  of  the  American  Insti¬ 
tute  of  Electrical  Engineers.  The  speaker,  who  was  asso¬ 
ciated  with  Mr.  Thomas  A.  Edi.son  in  the  earliest  days  of 
the  incandescent  lamp,  traced  the  developments  of  the  vari¬ 
ous  kinds  of  incandescent  lamps  from  the  very  first  attempts 
to  the  present  time.  He  referred  to  the  efficiency  of  the 
various  kinds  of  material  used  for  filaments,  no  incandescent 
lamp  made  to-day  having  an  efficiency  of  more  than  i  per 
cent.  Considerably  better  results  have  been  obtained  e.x- 
perimcntally  with  cold-light  sources,  which  the  speaker  re¬ 
ferred  to  as  the  light  of  the  future 

Following  this  address  a  demonstration  and  an  informal 
talk  were  given  on  the  Pollak-Virag  telegraph  .system  by 
Mr.  C.  Lovenc,  an  associate  of  Dr.  Antoine  Poliak,  the 
inventor.  Transmitting  and  receiving  apparatus  were 
sho\vn  in  operation  and  sample  messages  were  distributed 
among  the  audience. 

The  first  operation  in  transmitting  a  message  is  performed 
by  means  of  an  apparatus  resembling  a  typewriter.  Instead 
of  printing  the  message  in  ordinary  type,  the  keys  punch 
holes  in  a  tape  passing  through  the  machine  as  needed.  For 
each  letter  there  is  a  characteristic  arrangement  of  holes. 
I'his  tape  is  placed  on  a  transmitter  and  the  message  is  de¬ 
livered  to  the  receiving  station  automatically  and  printed 
in  ordinary  script,  as  shown  in  Fig.  2. 

The  transmitter  consists  of  a  motor-driven  drum  R  (Fig. 
1 1,  on  which  is  unrolled  the  tape  containing  the  message. 
The  drum  is  made  of  six  disks,  a,  b,  c,  d,  e,  f,  insulated  from 
each  other.  The  disks  are  connected  to  a  storage  battery 
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FIG.  2 - ME.SSAGE  RECEIVED  DIRECTLY  FRO.M  APR  XRATUS 

reflects  the  light  in  such  a  manner  as  to  produce  characters 
of  the  ordinary  script  type.  The  sensitized  paper  is  auto¬ 
matically  ‘‘developed  and  fixed”  within  the  receiving  ap¬ 
paratus  and  ready  to  be  delivered.  The  light  source  re¬ 
ferred  to  is  an  incandescent  lamp  I  (Fig.  3)  inclosed  in  a 
rotating  cylinder  k.  In  this  cylinder  there  is  a  screw¬ 
shaped  slot  which,  while  rotating,  moves  the  light  across 
the  sensitized  paper  strip,  one  line  being  written  for  each 
revolution  of  the  cylinder. 

.\s  the  horizontal  arid  vertical  components  of  the  letters 
are  of  various  lengths,  the  three  disks,  d,  e,  f,  of  the  trans¬ 
mitter,  acting  on  the  horizontal  membrane,  and  the  disks 
a,  b,  c,  acting  on  the  vertical  membrane,  have  different 
voltages.  The  disk  f  is  connected  to  the  battery  so  as  to 
have  a  potential  of  +  10  volts  and  gives  long  horizontal 
lines,  disk  c  corresponds  to  -T  5  volts  and  gives  short  hori¬ 
zontal  lines,  and  disk  d  corresponds  to  —  5  volts  and  gives 
lines  in  a  reversed  direction.  In  the  same  manner  a  has  a 
potential  of  +  10  volts  and  produces  a  greater  pressure  on 
the  membrane  b  with  +  5  volts  produces  a  shorter  line, 
and  c  a  line  in  reversed  directions. 

Difficulties  such  as  deformation  of  the  writing  due  to 
vibrations  of  the  membranes  on  account  of  heavy  external 
disturbances  have  been  overcome  by  an  arrangement  which 
automatically  discontinues  the  operation  until  such  vibra¬ 
tions  are  properly  damped. 

Other  disturbances,  such  as  induction  from  adjacent  wires 
or  earth  currents,  are  avoided  by  arranging  the  diaphragms 
so  as  not  to  be  sensitive. 

It  is  claimed  that  the  transmitting  and  receiving  appa¬ 


For  each  disk  there  is  a  contact  brush,  the  brushes  for  disks 
a,  b,  c  being  connected  at  B,  and  those  of  d,  e,  f  at  B,.  As 
the  tape  passes  between  the  drum  and  the  brushes  contacts 
are  made  through  the  holes,  the  impulses  being  transmitted 
through  the  apparatus  to  the  receiving  station.  In  running 
the  tape  at  full  speed  400  contacts  can  be  made  per  second. 

In  reaching  the  receiving  apparatus  the  electrical  impulses 


ratus  can  operate  at  a  speed  of  40,000  words  per  hour.  This 
statement  is  indorsed  by  the  Hungarian  and  French  govern¬ 
ments,  which  have  submitted  the  system  to  tests  on  lines 
varying  in  length  from  300  miles  to  about  700  miles. 

After  the  technical  part  of  the  program  a  reception  for 
President  Henry  L.  Doherty  was  held  in  the  rooms  of  the 
American  Institute  of  F^lectrical  Engineers. 
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N.  E.  L.  A.  liooklet  for  Prospective  Residence 
Customers 

The  publication  committee  of  the  Commercial  Section  of 
the  National  Electric  Light  Association,  of  which  Mr. 
Douglass  Burnett,  of  Baltimore,  is  chairman,  met  in  New 
York  on  Feb.  15  to  give  attention  to  the  final  proofs  of  the 
new  booklet  to  be  issued  on  the  subject  of  “Home  Thoughts 
Electric’’  about  March  i.  The  committee  also  considered 
the  draft  submitted  for  the  booklet  on  “Store  Service.” 
These  are  two  of  a  series  of  booklets  prepared  with  the 
object  of  interesting  prospective  customers  in  electric  serv¬ 
ice  for  residences.  They  are  to  be  distributed  by  central- 
station  companies  and  by  electrical  contractors  in  the  course 
of  “follow-up-by-mail”  canipaigns  and  at  counters  of  sales¬ 
rooms  and  by  salesmen.  Publications  of  this  kind  are  also 
distributed  by  some  companies  with  packages  of  lamps  and 
appliances  which  are  sent  to  customers.  Evidently,  central- 
station  companies  find  such  publications  of  great  use,  be¬ 
cause  175,000  of  the  booklets  of  the  Commercial  Section 
have  been  distributed  within  the  past  few  months.  The 
new  booklet,  “Home  Thoughts  Electric,”  is  personally  in¬ 
dorsed  as  to  its  purpose  by  Mr.  Edison,  and  it  is  confidently 
predicted  that  owing  to  its  attractive  method  of  presenting 
the  reasons  for  the  use  of  central-station  service  in  resi¬ 
dences  there  will  be  a  very  large  demand  for  the  publication. 
The  committee  contemplates  issuing  150.000  copies  of  the 
booklet  at  once. 


Dinner  to  Brooklyn  Electrical  Contractors 

The  annual  dinner  given  by  the  Edison  Electric  Illumi¬ 
nating  Company  of  Brooklyn  to  the  electrical  contractors 
of  that  borough  was  held  at  the  Union  League  Club  on 
Feb.  15.  Some  250  contractors  partook  of  the  hospitality 
of  the  Edison  company,  which  for  some  years  has  worked 
with  the  electrical  contractors  of  the  borough  in  a  most 
loyal  spirit  of  co-operation.  Mr.  T.  I.  Jones,  general  sales 
agent  of  the  company,  acted  as  toastmaster  and  addresses 
were  made  as  follows:  Mr.  John  P.  Bonney,  president  of 
the  Kilowatt  Club,  on  “The  Brooklyn  Contractor” ;  Mr. 
Lewis  H.  Pounds,  Commissioner  of  Public  Works  Borough 
of  Brooklyn,  on  “The  Borough  of  Brooklyn”;  Mr.  Charles 
L.  Eidlitz,  past-president  National  Electrical  Contractors’ 
.Association,  on  “The  Co-operative  Movement”;  Mr.  Milo 
R.  Maltbie,  Public  Service  Commissioner  of  the  First  Dis¬ 
trict,  New  York,  on  “The  Public  Service  Commission”; 
Mr.  Joseph  C.  Forsythe,  chief  inspector  New  York  Board 
of  Fire  Underwriters,  on  “The  Underwriters’  Work”;  Mr. 
Douglass  Burnett,  manager  of  the  electric  commercial  de- 
j)artment  of  the  Consolidated  Gas,  Electric  Light  &  Power 
Company,  Baltimore,  Md.,  on  “The  Central  Station  and  the 
Contractor.” 

Mr.  Bonney  in  his  speech  intimated  that  legislation  will 
shortly  be  enacted  calling  for  the  licensing  of  electrical 
contractors  in  New  York  State.  In  describing  the  work 
of  the  Public  Service  Commission,  Mr.  Maltbie  reiterated 
the  policy  of  the  State  in  making  central-station  service 
monopolistic  where  such  service  is  adequate  and  reason¬ 
able  and  where  the  company  meets  the  requirements  of  the 
Public  Service  Commission.  According  to  Mr.  Forsythe, 
there  were  68.000  applications  for  inspection  filed  with  the 
New  York  Board  of  Fire  Underwriters  last  year,  which 
resulted  in  the  issuance  of  55.000  permits  and  necessitated 
161,000  inspections.  These  data  were  given  in  order  that 
those  present  might  have  some  comprehension  of  the  w'ork 
of  the  New  York  Board  of  Fire  Underwriters.  Of  the 
5000  or  more  fires  attributed  to  defective  electric  wires, 
inspection  revealed  only  forty-two  due  to  that  cause,  and 
the  total  loss  approximated  $40,000.  Half  of  the  forty-two 
fires  caused  by  electricity  were  due  to  poor  workmanship 
and  one-quarter  to  defective  material.  Mr.  Burnett  wove 
his  speech  around  the  “slogan”  “Service  first.’’  and  showed 


its  application  to  the  central  station  and  the  contractor. 
The  only  tinge  of  regret  in  the  very  happy  speech  of  Mr. 
Eidlitz  was  that  the  electrical  contractors  of  the  city  are 
not  regulated  by  the  Public  Service  Commission.  Mr.  Jones 
in  the  opening  speech  dwelt  on  the  bonds  of  co-operative 
fellowship  existing  between  the  Brooklyn  electrical  con¬ 
tractors  and  the  Edison  company. 


High-Powered-Lamp  Discussion  at  Boston 

A  symposium  on  high-powered  lighting  was  held  at  Bos¬ 
ton  on  Feb.  17  at  a  joint  meeting  of  the  New  England 
Section  of  the  Illuminating  Engineering  Society  and  the 
Boston  branch  of  the  American  Institute  of  Electrical  Engi¬ 
neers.  The  speakers  were  Mr.  Percy  H.  Thomas,  New 
York,  on  “Mercury-\’apor  Lamps  of  the  Quartz  Type”; 
Mr.  C.  A.  B.  Halvorson,  Jr.,  Lynn,  Mass.,  on  “Ornamental 
Magnetite  Lamps,”  and  Mr.  W.  H.  Darrah,  East  Pittsburgh, 
Pa.,  on  “Inclosed-Flame  Lamps.”  In  discussing  the  quartz 
type  of  mercury  arc  lamp  Mr.  Thomas  pointed  out  that  its 
efficiency  is  about  twice  that  of  an  ordinary  mercury-vapor 
lamp,  but  a  disadvantage  is  its  brilliancy  as  affecting  the 
eye.  It  also  casts  shadows  sharper  than  those  cast  by  the 
mercury-vapor  lamp  with  its  longer  tube.  It  is  substantially 
a  constant-current  device  and  can  best  be  adjusted  by  secur¬ 
ing  the  proper  voltage  drop  across  its  terminals  as  meas¬ 
ured  by  a  voltmeter.  Current  changes  are  effected  by 
changing  the  natural  cooling  of  the  device.  Quartz-tube 
mercury-vapor  lamps  designed  for  constant  potential  opera¬ 
tion  do  not  w'ork  well  in  series,  as  no  opportunity  exists  for 
adjustment.  At  the  next  meeting  Mr.  Preston  S.  Millar, 
New  York,  will  speak  on  “X’arious  Types  of  Lighting.  ' 


The  Making  of  Investments 

Mr.  Charles  G.  Dawes,  president  of  the  Central  Trust 
Company  of  Illinois  and  former  Comptroller  of  the  Cur¬ 
rency,  addressed  the  Electric  Club  of  Chicago  on  Feb.  13 
on  “The  Philosophy  of  Investment.”  The  speaker  discussed 
various  forms  of  investments.  He  pointed  out  that  invest¬ 
ments  in  real  estate  may  be  regarded  as  made  in  a  busi¬ 
ness  which  is  competitive,  except  as  to  the  monopoly  of  the 
ground  used.  A  large  office  building,  as  a  whole,  is  not 
to  be  regarded  as  a  particularly  profitable  investment.  The 
speaker  warned  against  schemes  where  extraordinary 
profits  were  predicted  and  described  operations  on  the  Stock 
Exchange  and  the  Board  of  Trade,  telling  about  the  for¬ 
mation  of  pools,  the  making  of  “wash”  sales  and  the  man¬ 
ipulation  of  prices.  For  the  small  investor  seeking  a  better 
investment  of  his  money  than  can  be  obtained  in  savings 
banks  or  high-class  bonds,  he  suggested  that  he  invest 
money  with  the  man  who  has  been  successful  and  invest  it 
in  the  business  in  which  he  has  been  successful.  Electric- 
service  and  gas  properties,  properly  operated,  cannot  lose 
money,  said  Mr.  Dawes.  These  utilities  take  a  little  profit 
from  a  great  many  people;  as  the  town  grows  their  busi¬ 
ness  grows,  and  they  share  what  some  people  might  call 
“’unearned  increment’’  in  this  way.  They  are,  by  nature, 
monopolies.  Mr.  Dawes  referred  briefly  to  the  bonds  of 
irrigation  projects  and  told  why  he  did  not  have  a  very 
high  opinion  of  them.  He  answered  several  questions  and 
among  other  things  said  that  he  thought  state  public  utility 
commissions  were  all  right  if  administered  for  the  real 
interest  of  the  public  and  not  for  political  effect.  The  so- 
called  “watering”  of  stock,  he  said,  is  not  so  bad  as  often 
represented.  In  nine  cases  out  of  ten  it  represents  no  hard¬ 
ship  or  unfairness  or  dishonesty ;  it  may  enable  the  man 
without  capital  to  reap  some  reward  from  his  initiative.  The 
speaker  also  briefly  described  the  principles  on  which  hold¬ 
ing  companies  operate. 
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Accidents  and  Their  Prevention 

More  than  750  employees  of  the  Rochester  (N.  Y.)  Rail¬ 
way  &  Light  Company  and  invited  guests  attended  the  meet¬ 
ing  of  the  company  section  of  the  N.  E.  L.  A.  in  the  ban¬ 
quet  hall  of  the  Powers  Hotel  on  Feb.  ii.  The  meeting  was 
in  charge  of  the  general  safety  committee  of  the  Rochester 
Railway  &  Light  Company,  and  opened  with  an  address  on 
■‘Accidents  and  Their  Prevention,”  by  Mr.  Victor  T. 
Noonan.  During  the  course  of  the  evening  motion  pictures 
showing  safety  devices  and  guards  on  machines  in  operation 
at  the  Eastman  Camera  Works  were  shown,  as  well  as  lan¬ 
tern  slides  illustrating  the  work  of  the  Rochester  Railway 
&  Light  Company.  The  latter  is  said  to  be  one  of  the  first 
companies  in  the  country  to  take  up  a  systematic  campaign 
against  accidents,  and  it  is  understood  that  it  is  also  the 
first  electric  light  company  to  have  pictures  taken  in  its  vari¬ 
ous  plants  and  departments  showing  safe  and  unsafe  ways 
of  working.  Lantern  slides  showed  in  addition  careless 
habits,  safety  devices  in  the  gas  works  and  gas  street  de¬ 
partment,  and  included  almost  everything  from  a  lineman 
climbing  a  pole  without  his  safety  belt  to  a  bookkeeper 
turning  the  ledger  leaves  the  wrong  way.  Slides  also  were 
used  to  show  safety  devices  of  the  New  York  Central  Rail¬ 
road,  the  National  Association  of  Manufacturers  and  the 
United  States  Steel  Corporation.  Among  the  organizations 
represented  at  the  meeting  in  addition  to  the  Rochester  Rail¬ 
way  &  Light  Company  were  the  BufTalo,  Lockport  &  Roches¬ 
ter  Railway,  Buffalo;  Rochester  &  Pittsburgh  Railway, 
Rochester,  Syracuse  &  Eastern  Railway,  New  York  State 
Railways,  New  York  and  Rochester  telephone  companies. 
Chamber  of  Commerce,  Board  of  Education,  police  and  fire 
departments  and  the  Rochester  Engineering  Society. 


New  England  Power  Company  Expanding 

Rapid  growth  of  business  on  the  new  system  of  hydro¬ 
electric  transmission  service  recently  inaugurated  by  the 
New  England  Power  Company  of  Shelburne  Falls,  Mass., 
has  necessitated  pushing  ahead  with  plans  for  the  con¬ 
struction  of  the  so-called  Hoosac  development,  by  which 
12,000  kva  in  generating  machinery  will  be  added  to  the 
resources  of  the  organization.  Press  notices  state  that  the 
company  has  applied  to  the  county  commissioners  for 
authority  to  build  a  dam  on  the  Deerfield  River  about  three- 
quarters  of  a  mile  south  of  Monroe  Bridge,  in  the  town  of 
Monroe,  and  that  the  hydraulic  work  will  be  pushed  for¬ 
ward  as  soon  as  the  conditions  permit.  According  to  the 
general  plans  of  the  company,  which  were  outlined  in  the 
Electrical  World  of  Dec.  28,  1912,  page  1365,  a  concrete 
dam  235  ft.  long  will  divert  water  from  the  river  into  a 
conduit  and  canal  about  2.5  miles  in  leng^th,  from  which  it 
will  be  delivered  to  the  wheels  in  the  power  house  at 
Hoosac  at  a  net  head  of  about  200  ft.  The  waterwheels 
are  to  be  directly  connected  to  three  4000-kva  generating 
units,  each  consisting  of  a  60-cycle  and  a  25-cycle  generator 
mounted  on  a  common  shaft.  These  machines  act  as  fre¬ 
quency  changers  between  the  New  England  company’s  sys¬ 
tem  and  that  of  the  Boston  &  Maine  Railroad,  whose  elec¬ 
trified  train  service  through  the  Hoosac  Tunnel  is  operated 
by  25-cycle,  single-phase  locomotives. 

In  a  recent  interview  President  George  S.  Smith  stated 
that  about  100  miles  of  transmission  line  are  being  built  by 
the  New  England  Power  Company  and  allied  interests  to 
distribute  power  generated  by  the  Connecticut  and  Deer¬ 
field  River  plants,  and  that  these  will  be  in  complete  opera¬ 
tion  during  the  coming  spring.  Contracts  already  closed 
will  aggregate  between  $400,000  and  $500,000  annually. 
The  completion  of  the  Hoosac  station,  known  as  the  com¬ 
pany’s  No.  5  plant,  w’ill  add  roughly  80  per  cent  to  the 
capacity  of  the  system,  and  although  it  had  not  been  in¬ 
tended  to  equip  this  plant  until  1914.  the  expansion  of  the 
business  necessitated  immediate  steps  toward  the  work. 


Work  on  the  large  storage  reservoir  is  progressing  satisfac¬ 
torily  at  Somerset,  Vt.,  and  of  its  total  capacity  of  2,700,- 
000,000  cu.  ft.,  there  should  be  provided  for  the  dry  season 
of  the  coming  summer  about  700,000,000  cu.  ft.,  the  com¬ 
pletion  of  the  basin  being  expected  in  the  fall  of  the  present 
year.  Rapid  progress  is  being  made  on  the  tie  transmission 
line  which  is  being  built  between  the  Millbury  plant  of  the 
Worcester  Consolidated  Street  Railway  and  the  Greendale 
lines  of  the  Connecticut  River  Transmission  Company,  by 
which  a  complete  loop  is  to  be  formed  from  the  Deerfield 
River  plants  through  the  Worcester  district  and  the  Vernon 
plant  of  the  Connecticut  Company  back  to  the  Deerfield 
stations. 


Electrical  Developments  Near  Pittsburgh,  Pa. 

The  Kuhn  interests  of  Pittsburgh,  Pa.,  which  control  the 
West  Penn  Electric  Company,  are  preparing  to  put  in  three 
dams  on  the  Cheat  River,  Va.,  each  of  which  will  produce 
50,000  hp,  and,  provided  the  necessary  permission  shall  be 
obtained,  the  first  will  be  in  operation  about  Jan.  i,  1914. 
Certain  dams  will  also  be  established  on  Sandy  Creek,  in 
West  Virginia,  which  will  provide  additional  power.  The 
same  interests  also  control  the  fall  at  Ohiopyle,  Pa.,  where 
there  is  a  drop  of  no  ft.,  together  with  reservoir  rights  on 
the  Youghiogheny  River,  so  that  ultimately  about  250,000 
hp  will  be  available  for  commercial  purposes  around  Pitts¬ 
burgh.  The  West  Penn  Electric  Company  has  at  the  pres¬ 
ent  time  a  steam  station  at  Connellsville,  rated  at  52,000  hp 
and  operating  with  coal  costing  about  $i  a  ton.  The  energy 
is  transmitted  as  far  as  Butler,  Pa.,  120  miles  away,  and  at 
the  present  time  there  are  some  no  coal  mines  with  con¬ 
nected  loads  ranging  from  200  hp  to  5000  hp  being  supplied 
from  the  company’s  system,  not  to  mention  the  numerous 
municipalities  centering  around  Connellsville.  With  the 
establishment  of  the  hydroelectric  plants  referred  to  a  ten¬ 
sion  of  110,000  volts  will  be  adopted  for  transmitting  the 
electricity. 


Report  of  Commonwealth  Edison  Company 

Some  interesting  statistics  are  given  in  the  annual  report 
of  the  Commonwealth  Edison  Company  of  Chicago,  just 
issued.  The  company’s  connected  business  (exclusive  of 
electrical  energy  supplied  to  other  public-service  corpora¬ 
tions)  amounted  to  the  equivalent  of  8,293,523  standard 
i6-cp  lamps  on  Dec.  31,  1912.  The  company  has  five 
generating  stations  and  forty-one  substations.  The  total 
number  of  customers  is  about  182.000,  the  average  retail 
lighting  rate  is  a  little  over  7  cents  and  the  average  number 
of  lamps  connected  per  customer  is  about  twenty-eight. 
An  analysis  of  the  total  operating  revenue  for  1912  of 
$15,362,000  shows  that  the  largest  portion,  $7,261,000,  or  47 
per  cent,  came  from  the  sales  of  electricity  for  lighting  at 
retail ;  $3,704,000,  or  24  i>er  cent,  was  for  electricity  sup¬ 
plied  to  railway  companies;  $2,602,000,  or  17  per  cent,  was 
for  energy  supplied  for  industrial  purposes  at  retail,  and 
$1,788,000,  or  12  per  cent,  was  for  wholesale  energy  for 
lamps  and  motors.  The  total  earnings  have  doubled  about 
every  four  and  a  half  years.  Of  the  $1,144,000  paid  in 
taxes  and  municipal  compensation  in  1911,  a  little  less  than 
$700,000  was  for  personal  and  real-estate  taxes,  and  nearly 
$400,000  was  for  municipal  compensation,  the  remainder 
being  the  federal  corporation  tax.  For  every  dollar  of 
earnings  in  191 1  over  8  cents  was  required  for  taxes.  The 
constantly  increasing  demand  for  electric  service  has  neces¬ 
sitated  a  large  addition  to  the  Fisk  Street  station,  which 
eventually  will  be  doubled  in  output.  A  35,000-hp  Parsons 
turbine  and  generator  unit  is  being  installed  and  in  addition 
the  company  has  ordered  from  the  General  Electric  Com¬ 
pany  a  27,000-hp  Curtis  turbine  and  generator.  The  annual 
meeting  of  the  stockholders  will  be  held  on  Feb.  24. 
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Verdict  of  Criminal  Conspiracy  Returned  Against 

Trust 

The  recent  decision  by  the  Supreme  Court  in  the  so-called 
bathtub  case  is  still  fresh  in  the  minds  of  many  who  have 
followed  the  patent  situation.  In  that  decision  it  was  held 
that  the  license  agreements  transcended  what  was  necessary 
to  protect  the  patented  dredger  for  making  enamel-ware 
and  passed  to  the  purpose  and  achieved  the  results  of  a 
monojudy.  The  case  was  then  remanded  to  the  lower  court 
for  the  trial  of  the  pending  indictments  under  the  criminal 
clauses  of  the  Sherman  act.  Two  indictments  had  been 
returned  by  the  federal  grand  jury  charging  that  by  criminal 
conspiracy  the  defendants  controlled  83  per  cent  of  the  out¬ 
put  of  enameled-ware  and  by  means  of  patent  license  agree¬ 
ments  restrained  trade  and  dictated  prices  to  the  jobbers 
and  retailers. 

On  Feb.  14  a  jury  sitting  in  the  federal  District  Court  at 
Detroit,  Mich.,  returned  a  verdict  of  guilty  on  the  con- 
•spiracy  charge.  'I'he  act  is  a  misdemeanor,  punishable  by 
not  more  tlian  one  year’s  imprisonment  or  a  fine  not  ex¬ 
ceeding  $5,000,  or  both.  Judge  Sessions  on  Feb.  15  imposed 
fines  on  the  fourteen  individual  and  thirteen  corporate 
defendants  ranging  from  $i  to  $10,000.  The  fines  totaled 
$51,007.  The  judge  explained  the  differences  in  the  fines 
on  the  ground  of  the  financial  circumstances  of  each  de¬ 
fendant  and  the  parts  the  various  defendants  played  in  the 
conspiracy.  He  furthermore  overruled  the  Attorney-Gen¬ 
eral’s  recpiest  that  three  of  the  individual  defendants  be 
imprisoned,  on  the  ground  that  in  the  former  trial  they 
were  dismissed,  thus  raising  some  doubt  as  to  the  propriety 
of  an  extreme  punishment.  The  defense  has  made  no  state¬ 
ment  as  yet  in  reference  to  an  appeal  from  the  verdict. 


Good  Will  in  Public  Utilities 

In  an  address  before  the  New  York  Edison  Commercial 
School  on  b'eb.  13  Mr.  T.  C.  Martin,  secretary  of  the  Na¬ 
tional  Electric  Light  Association,  speaking  to  the  topic 
‘‘Good  Will  in  Public  Utilities,”  intimated  that  the  public 
service  commissions  have  not  yet  discovered  that  with  be¬ 
tween  thirty  and  forty  in  full  operation  they  are  rapidly 
drifting  into  chaos,  confusion  and  contradiction,  and  that 
one  thing  above  all  others  nee<led  now  is  uniformity  and 
standardization  of  verdict,  ruling,  regulation,  requirement, 
phraseology  and  definition.  The  art  being  one,  Mr.  Martin 
maintained  that  its  governing  conditions  must  harmonize, 
'file  speaker  pointed  out  that  good  will  in  utilities  under  the 
new  conditions  is  t.aking  on  a  novel  aspect  and  suggested 
that  one  conception  of  good  will  may  be  said  to  be  human 
effort  imposed  upon  raw  material.  Expanding  on  this 
theme,  Mr.  Martin  said  there  is  not  a  public-utility  system 
in  this  country  that  has  not  had  built  into  it  the  labor, 
anxiety,  energy,  tears,  self-sacrifice  and  lives  of  loyal  and 
faithful  workers,  so  that  the  physical-valuation  idea  by 
itself  cannot  hold.  The  intellectual  value  of  a  property  was 
touched  upon  by  the  speaker,  who  maintained  that  in  spite 
of  all  that  has  been  said  by  the  great  authorities  about  the 
value  of  good  will,  the  tendency  has  been  to  neglect  en¬ 
tirely  the  intellectual  value  of  a  system  or  property,  though 
without  such  value  no  property  could  be  run. 

In  summing  up  his  speech  Mr.  Martin  formulated  his 
ideas  about  good  will  in  public  utilities  in  the  following 
series  of  propositions :  ( i )  Good  will  is  the  intellectual 

value  of  a  public  utility  as  distinguished  from  and  in  addi¬ 
tion  to  its  physical  value.  (2)  Intellectual  value  is  cumu¬ 
lative,  perpetual  and  eternal.  Good  will  lives.  The 
physical  value  is  subject  to  constant  depreciation,  never 
renews  itself,  and  ever  demands  new  capital  and  new  con¬ 
struction.  (3)  Intellectual  value  is  based  upon  the  human 
element  and  function.  One  man  can  renew  a  plant  three, 
five  or  seven  times  in  his  career  with  growing  knowledge. 


experience  and  judgment.  The  value  that  goes  into  the 
plant  is  “he,”  not  “it.”  (4)  The  personal  responsibility  now 
looms  up  because  there  can  be  no  intellectual  value  or  moral 
value  without  a  human  personality  behind  it.  That  narrows 
it  down  to  each  one,  to  foster  good  will  where  inherited,  to 
create  it  where  non-existent.  (5)  The  earning  power  of 
a  property  does  not  lie  in  its  physical  elements.  It  lies  in 
effective  administration,  efficient  management,  loyal  de¬ 
votion  of  every  officer  and  employee  to  the  ideal  of  satis¬ 
factory  public  service.  Good  will  is  “we”  to  the  extent 
of  our  ability  to  do  and  give  good  service.  (6)  Intellectual 
value  of  a  property  carries  with  it  the  implication  of  a 
recognized  value  of  the  individual  who  contributes  to  its 
creation  and  of  a  value  that  may  continue  long  after  he 
has  ceased  to  throw'  a  switch,  figure  a  balance  sheet,  bring 
in  a  new  customer  or  open  up  a  new  line  of  consumption. 


Patent  Office  Employed  to  Harass  Competitors 

On  Feb.  13  a  jury  verdict  of  guilty  on  three  counts  in  tlie 
indictment  charging  conspiracy  under  the  Sherman  act  was 
returned  against  President  John  H.  Patterson  and  tw'enty- 
eight  other  officers  of  the  National  Cash  Register  Company 
at  Cincinnati,  Ohio.  Besides  charging  that  nearly  all  com¬ 
petitors  had  i)een  driven  out  of  business  by  illegal  methods, 
and  that  a  monopoly  of  the  cash-register  business  had  been 
created  by  these  means,  it  was  also  charged  that  the  com¬ 
pany  had  applied  for  patents  on  the  machines  and  improve¬ 
ments  invented  by  competitors.  The  latter  means  was  used 
to  harass  their  business  opponents,  in  addition  to  such 
tricks  as  selling  bogus  imitations  of  competitive  machines, 
threatening  law’suits  and  organizing  “fake”  competitive 
companies. 

The  defendants  were  sentenced  on  Feb.  17  by  Judge 
Hollister,  wdio  imposed  both  a  fine  and  a  jail  sentence  in 
each  case  except  one,  in  which  judgment  was  set  aside. 
The  fines  were  as  high  as  $5,000  and  the  maximum  sentence 
was  one  year.  The  company’s  commercial  practices  were 
denounced  by  the  judge,  who  said  in  part:  “I  have  never 
heard  of  a  legitimate  concern  having  a  competition  depart¬ 
ment  whose  sole  duties  were  not  to  sell  goods  but  to  prevent 
the  sale  of  goods  by  competitors.”  Notice  of  appeal  was 
given  by  the  attorneys  for  the  defendants. 

This  is  the  second  case  in  which  jail  sentences  have  been 
imposed  under  the  Sherman  law'.  The  first  instance  w'as 
that  of  the  “turpentine  trust,”  when  three  men  were  sen¬ 
tenced  to  serve  three  months.  Their  case  is  now  on  appeal 
in  the  Supreme  Court. 


Senate  Defeats  Federal  Tax  on  Water-Powers 

The  proposal  of  President  Taft  and  Secretary  of  War 
Stimson  that  the  federal  government  have  control  over 
water-power  sites  to  the  extent  of  imposing  a  “reasonable 
annual  charge”  was  defeated  in  the  Senate  on  Feb.  17.  The 
issue  was  fought  out  on  the  Connecticut  River  dam  bill, 
in  which  was  included  a  provision  for  an  annual  federal 
tax.  On  the  motion  of  Senator  Bankhead,  of  Alabama,  the 
provision  was  stricken  from  the  bill.  With  that  out  the 
bill  passed  by  a  vote  of  seventy-four  to  twelve. 

An  amendment  w'as  made  to  the  bill,  at  the  suggestion  of 
Senator  Borah,  making  hydroelectric  transmission  compa¬ 
nies  having  transmission  lines  passing  from  one  state  to  an¬ 
other  subject  to  the  control  of  the  Interstate  Commerce 
Commission  and  to  the  interstate  commerce  law's.  Another 
amendment,  added,  by  Senator  Jones,  gives  the  Secretary 
of  War  the  right  to  cancel  the  privileges  on  the  Connecticut 
River  granted  by  the  measure  to  the  Connecticut  River 
Power  Company  if  the  company  ever  becomes  part  of  an 
unlawful  monopoly  or  corporation  or  ever  enters  into  any 
contracts  in  restraint  of  trade. 
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Notwithstanding  the  passage  of  the  bill  by  the  Senate,  the 
Secretary  of  War  does  not  yield  to  the  Senate  in  his  belief 
in  a  federal  tax  on  water-powers.  He  issued  a  statement, 
following  the  passage  of  the  bill,  voicing  the  opinion  of  the 
administration  and  the  advocates  of  the  tax,  which  is  in 
part  as  follows:  “A  dam  is  to  be  built  by  the  Connecticut 
River  Company  at  the  Enfield  Rapids,  on  the  Connecti¬ 
cut  River.  This  dam  will  promote  navigation  and  it  will 
also  create  valuable  water-power  for  that  company.  I  in¬ 
sisted  that  the  company,  as  one  of  the  conditions  under 
which  it  was  to  obtain  the  government’s  consent  for  the 
construction  of  the  dam,  should  pay  into  the  national  treas¬ 
ury  a  share  of  its  net  profits  above  8  per  cent,  this  money 
to  be  applied  by  the  government  toward  the  improvement 
of  the  navigation  of  the  Connecticut  River.  The  company 
was  quite  ready  to  do  this,  and  the  arrangement  was  care¬ 
fully  drawn  up  and  agreed  upon.  The  majority  of  the 
United  States  Senate,  comprising  almost  all  of  the  Demo¬ 
cratic  members,  are  unwilling  to  permit  this  contribution  to 
be  made  to  the  national  treasury.  They  insist  that  this  valu¬ 
able  privilege  shall  be  granted  to  the  Connecticut  River 
Company  without  any  such  return,  and  they  insist  upon  this 
in  face  of  the  fact  that  the  company  is  ready  to  pay  it.  I  do 
not  believe  that  such  a  position  is  good  law  or  good  busi¬ 
ness  or  good  politics,  and  I  venture  the  prediction  that  in 
spite  of  this  apparent  rebuff  the  day  when  these  valuable 
water-powers  will  be  given  away  for  nothing  is  over." 

It  is  stated  in  Washington  that  the  fight  for  the  principle 
involved  will  be  resumed  at  the  extraordinary  session  of  the 
Senate  which  was  called  by  President  Taft  on  Feb.  18  to 
convene  on  March  4.  It  is  the  intention  of  the  advocates 
of  a  federal  tax  on  water-power  sites  to  renew  the  fight 
at  every  opportunity,  and  as  bills  granting  the  privilege  of 
constructing  dams  are  constantly  being  introduced  in  Con¬ 
gress,  there  will  he  no  lack  of  opportunities  for  the  advo¬ 
cates  of  the  principle. 


Chicopee  (Mass.)  Power  Issue  Settled 

Ily  a  unanimous  vote  the  Beard  of  Aldermen  of  Chicopee, 
Mass.,  has  granted  over  the  veto  of  Mayor  Rivers  a 
franchise  to  the  Amher.st  Power  Company  which  authorizes 
the  erection  of  400  poles  in  the  municipality  and  the  conse¬ 
quent  distribution  of  electrical  energy  from  the  hydro¬ 
electric  and  steam  auxiliary  .stations  of  the  company  to 
power  consumers  in  the  community.  Representatives  of 
the  company  have  announced  their  willingness  to  enter  into 
rea.sonable  busine.ss  arrangements  with  the  competing  War¬ 
ren  Power  Company  for  the  joint  use  of  poles.  In  the 
event  of  a  disagreement  the  joint  use  of  poles  may  be 
ordered  by  the  State. 


Patentee  Held  to  Have  No  Right  to  Fix  Resale  Price 

d'hose  who  have  held  that  a  patentee  has  the  right  to 
fix  the  resale  price  on  his  patented  article  or  device,  on  the 
ground  that  the  statute  gives  him  the  unlimited  right  to 
exclude  all  others  from  making  or  vending  his  device  dur¬ 
ing  the  term  of  the  patent  grant,  were  undoubtedly  dum- 
founded  at  the  decision  rendered  this  week  by  Judge  Ray 
in  the  United  States  District  Court  at  New  York.  The 
Waltham  Watch  Company,  of  Waltham,  Mass.,  asked  the 
court  to  enjoin  Mr.  Charles  A.  Keene,  a  New  York  jeweler, 
from  selling  at  less  than  its  fixed  price  one  of  the  watch 
movements  patented,  manufactured  and  sold  by  it. 

Mr.  Keene  contended  that  after  purchasing  the  watches 
they  became  his  exclusive  property  and  that  he  could  sell 
them  for  whatever  he  wished.  He  also  alleged  that  the 
Waltham  company,  although  it  charged  $28.50  for  the 
movement  in  this  country,  sold  it  to  exporters  for  $10. 
Every  watch  sold  by  the  manufacturer,  it  is  said,  contained 


a  notice  that  the  jobber  or  retailer  thereby  bound  himself 
to  regard  the  price  agreement. 

judge  Ray,  in  sustaining  Mr.  Keene’s  contention  and 
dismissing  the  application  for  injunction,  held  that  it  was 
contrary  to  public  policy  to  permit  a  patentee  to  prescribe 
the  terms  of  resale.  The  court  said  further  that  the  case 
had  no  paraded  in  Henry  versus  Dick,  where  the  restrictions 
related  to  the  use  of  the  patented  machine  rather  than  its 
sale.  In  the  latter  case  the  patentee,  said  the  court,  was 
to  receive  his  reward  in  part  from  the  use  of  the  machine. 


Burton  Act  to  Be  Extended 

At  a  conference  between  Secretary  of  War  Stimson  and 
the  House  foreign  affairs  committee  this  week  it  was  de¬ 
cided  to  postpone  all  legislation  for  the  control  of  the 
power  companies  operating  at  Niagara  Falls.  The  Cline 
bill,  indorsed  by  the  committee  on  foreign  affairs,  also  re¬ 
ceived  the  indorsement  of  Secretary  Stimson,  but  owing  to 
the  congested  condition  of  business  in  the  House  the  com¬ 
mittee  decided  it  would  be  luiwise  to  press  the  bill  at  this 
session.  Secretary  Stimson  advised  that  the  Burton  law, 
which  will  expire  on  March  4,  be  extended  and  this  exten¬ 
sion  will  probably  be  granted. 


Jovians  and  Society  for  Electrical  Development,  Inc. 

Mr.  Janies  !M.  Wakeman,  general  manager  of  the  Society 
for  Electrical  Development,  Inc.,  spoke  on  “The  Latest 
Expression  of  Jovianism”  at  the  semi-monthly  luncheon  of 
the  New  York  Jovian  luncheon  club  on  Feb.  19.  Mr.  Wake- 
man,  who  was  the  Apollo  of  the  fifth  Jovian  congress  and 
was  prominent  in  the  early  history  of  the  order,  recalled  the 
days  when  the  membership  numbered  only  about  500  and 
also  told  of  the  work  done  by  Mr.  J.  Robert  Crouse  in 
fostering  a  spirit  of  co-operation  among  electrical  men. 

He  said  that  the  purpose  of  the  Society  for  Electrical 
Development,  Inc.,  to  increase  public  demand  for  electrical 
energy  and  appliances,  is  one  of  co-operation,  and  that,  as 
the  purpose  of  the  Jovian  Order,  representative  of  fraternal- 
ism  in  the  electrical  industry,  is  also  one  of  co-operaticn, 
these  bodies  have  a  common  purpose  and  can  accomplish 
much  of  mutual  advantage  by  acting  together.  He  extended 
to  the  entire  order  an  invitation  to  attend  the  conference 
which  the  society  is  to  hold  in  New  York  on  March  4  and 
5,  as  noted  elsewhere  in  this  issue,  and  to  send  suggestions 
of  methods  for  carrying  on  the  society’s  work  to  Mr.  T.  C. 
Martin,  who  is  making  a  digest  of  the  many  ideas  along 
this  line  that  have  already  been  forwarded.  He  also  in¬ 
vited  the  order  to  take  part  in  the  discussion  at  the  confer¬ 
ence  and  to  attend  the  banquet  which  the  society  is  to  hold 
at  Delmonico’s  on  the  evening  of  March  5. 

Mr.  Wakeman  instanced  as  an  example  of  the  things 
which  Jovians  could  do  along  the  lines  of  practical  co¬ 
operation  that  a  lamp  salesman  might  complain  of  the  al>- 
sence  of  an  electric  fan  in  a  barber  shop  on  a  hot  day,  thus 
helping  the  fan  salesman  toward  securing  an  order,  or 
that  a  fan  salesman  might  complain  when  he  found  inade¬ 
quate  lighting  service  in  a  hotel  room  and  thus  help  to 
pave  the  way  for  the  lamp  salesman.  Each  by  such  methods 
will  help  to  increase  the  use  of  electrical  energy. 

Mr.  Charles  L.  Eidlitz,  electrical  engineer  and  contractor, 
of  New  York,  of  long  connection  with  the  Jovian  Order, 
being  called  upon,  said  that  too  many  Jovians  are  content 
merely  to  belong  to  the  order,  remain  inactive  and  let  some¬ 
one  else  do  the  actual  work.  Mr.  W.  C.  Andrews,  of  the 
membership  committee,  reported  that  he  had  received  the 
names  of  123  prospective  members  for  the  next  rejuvena¬ 
tion,  which  is  to  take  place  in  March,  and  that  an  excellent 
program  had  been  arranged  for  the  occasion. 
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New  Public  Utilities  Board  for  Massachusetts 
Proposed 

A  bill  is  being  drafted  in  the  Legislature  providing  for  a 
new  public  utilities  board  to  be  known  as  the  transporta¬ 
tion  commission,  with  supervision  of  railroads,  electric  rail¬ 
ways,  steamships,  express  companies,  telephone  and  tele¬ 
graph  service.  The  bill  is  a  redraft  of  the  Washburn  bill 
to  give  more  power  to  the  Railroad  Commission,  and  re¬ 
sembles  the  public  utilities  measures  advocated  by  Governor 
I'oss  for  the  past  three  years.  The  proposed  board  would 
have  five  members,  the  chairman’s  salary  being  $10,500  and 
the  other  commissioners’  $10,000  each.  If  the  present  bill 
is  enacted  the  Gas  and  Electric  Light  Commission  will  be 
retained  as  at  present,  with  regulatory  powers  over  central 
stations,  gas  companies  and  municipal  plants. 


Public  Service  Commission  News 

Massachusetts  Commission 

The  Gas  and  Electric  Light  Commission  gave  a  hearing 
at  Westfield  upon  the  petition  of  the  municipal  light  board 
for  authority  to  reduce  the  price  of  gas  from  $1.10  to  $i 
per  1000  cu.  ft.  and  of  electricity  for  lighting  purposes 
from  10  cents  to  7  cents  per  kw-hr.  The  town  also  desires 
to  lower  the  electric  energy  rates  for  motors,  establishing 
a  sliding  scale  of  from  4  cents  to  2  cents  per  kw-hr.,  depend¬ 
ing  upon  the  quantity  used.  Manager  T.  T.  Logie  of  the 
lighting  department  testified  that  by  establishing  a  lower 
energy  rate  for  motors  than  already  obtains  larger  consum¬ 
ers  could  be  induced  to  sign  contracts  for  servioe,  and  that 
the  additional  business  would  enable  the  plant  to  be  more 
economically  operated  per  unit  of  output.  At  present  about 
2800  hp  is  required  to  operate  the  factories  in  the  town, 
which  is  the  largest  center  of  whip  manufacturing  in  the 
world.  The  town  electric  plant  furnishes  about  500  hp  in 
this  service  at  present.  Representatives  of  the  Westfield 
Power  Company,  a  concern  supplying  about  seventeen 
tenants  with  a  total  of  about  175  hp,  objected  to  the  reduc¬ 
tion  in  energy  rates  for  motors  on  the  ground  that  the 
municipality  had  no  right  to  offer  service  at  prices  below  its 
actual  cost  of  production.  Chairman  Barker  called  atten¬ 
tion  to  the  disadvantages  of  the  law  requiring  depreciation 
to  be  figured  at  5  per  cent  by  municipal  plants  and  said  that 
a  thorough  investigation  would  have  to  be  made  before  the 
board  would  decide  the  issue.  Commissioner  Schaff  criti¬ 
cised  the  proposed  sliding  scale  for  motor  service,  suggest¬ 
ing  that  the  municipal  plant  should  offer  both  large  and 
small  manufacturers  equally  favorable  rates.  The  proposed 
entry  of  the  Amherst  Power  Company  into  the  town  was 
mentioned,  and  the  commissioner  voiced  the  opinion  that 
a  five-year  contract  between  the  company  and  the  town 
should  not  be  exceeded,  in  view  of  the  possible  future  of 
water-power  development  in  the  Connecticut  and  Westfield 
Valleys.  General  Schaff  also  said  that  the  municipal  light¬ 
ing  department  should  be  run  at  a  profit  and  according  to 
business  principles  generally.  The  case  was  taken  under 
advisement. 

Ohio  Commission 

The  Public  Service  Commission  has  ordered  the  Cleve¬ 
land,  Painesville  &  Eastern  Railroad  to  install  side  arms, 
supported  by  brackets,  on  its  lines  between  Painesville  and 
Willoughby  Township,  the  side  arms  to  be  of  sufficient 
length  and  so  placed  as  to  afford  a  clearance  of  not  less  than 
6  ft.  between  any  one  and  all  of  its  high-tension  lines  and 
the  nearest  wire  of  the  Western  Union  Telegraph  Company. 
The  company  is  also  ordered  to  insert  a  suitable  strain  in¬ 
sulator  in  every  case  where  a  strain  guy  is  used  on  the  south 
side  of  any  pole  north  of  the  lines  of  the  Western  Union 
Telegraph  Company  between  the  eastern  limits  of  Paines¬ 
ville,  Ohio,  and  the  point  of  crossing  at  the  east  line  of 


Willoughby  Township,  and  to  insert  a  similar  insulator  in 
the  guy  close  to  the  point  where  said  guy  is  attached  to  the 
anchor  bolt.  It  is  required  in  every  case  where  a  strain  guy 
is  installed  on  the  south  side  of  any  pole  to  install  a  strain 
guy  upon  the  north  side  of  the  pole,  or,  if  the  installation  of 
a  strain  guy  on  the  north  side  of  the  pole  is  found  to  be  im¬ 
practicable,  then  a  push  guy  shall  be  installed  on  the  south 
side  of  the  pole  in  such  manner  as  to  prevent  the  pole  lean¬ 
ing  south  under  the  combined  influence  of  the  strain  guy 
and  the  prevailing  north  winds.  It  was  further  ordered 
that  the  company  be  required  to  maintain  a  clearance  dis¬ 
tance  of  not  less  than  6  ft.  between  any  and  all  of  its  high- 
tension  transmission  lines  or  wires  and  any  and  all  of  the 
wires  of  the  Western  Union  Telegraph  Company.  The 
changes  and  improvements  are  required  to  be  fully  com¬ 
pleted  on  or  before  March  i,  1913,  and  the  company  must 
cause  an  inspection  to  be  made,  by  competent  linemen,  at 
regular  intervals  of  not  to  exceed  ten  days,  of  all  and  every 
part  of  its  high-tension  line  between  its  generating  station 
m  Painesville,  Ohio,  and  its  substation  in  Willoughby,  Ohio, 
and  this  inspection  shall  be  made  to  include  and  cover  in¬ 
sulators,  tie  wires,  pins,  cross  wires,  ground  wires  and  their 
support  and  the  wire  connecting  the  ground  wire  with  the 
earth.  The  company  is  required  to  keep  on  file,  subject  to 
inspection  by  the  Public  Service  Commission  of  Ohio,  all 
reports  of  inspections  made  hereunder  and  all  reports  of 
trouble  on  this  line. 


Current  News  and  Notes 


Rejuvenation  of  Minnesota  Jovians. — A  rejuvenation 
of  the  Sons  of  Jove  is  announced  to  take  place  in  Duluth, 
Minn.,  Feb.  22.  The  affair  falling  on  a  holiday,  prospects 
for  a  large  attendance  are  promising.  Many  prominent 
men  in  civic  and  sectional  circles  have  been  invited  to 
attend. 

*  *  * 

Hydroelectric  Power  for  Nashville. — The  long  trans¬ 
mission  line  from  the  Ocoee  River  hydroelectric  develop¬ 
ment  of  the  Tennessee  Power  Company  to  Nashville,  Tenn., 
will  be  completed  early  in  May,  it  is  expected.  This  trans¬ 
mission  is  operated  at  66,000  volts,  and  the  wires  are  carried 
on  steel  towers.  The  energy'  will  be  supplied  to  the  Nash¬ 
ville  Railway  &  Light  Company  for  distribution. 

*  *  * 

Denver  Telephone  Company  Outlawed. — At  a  special 
election  held  on  Feb.  14  an  ordinance  initiated  by  petition 
was  passed  declaring  the  Mountain  States  Telephone  & 
Telegraph  Company  an  outlaw  on  Denver  streets  and 
alleys.  Rates  were  established  for  unlimited,  measured 
service  and  residence  telephones,  and  the  telephone  com¬ 
pany  is  required  to  apply  within  a  limited  time  for  a 
franchise. 

♦  ♦  * 

Central  Station  Compelled  to  Use  Ice  for  Making 
Steam. — With  the  Arkansas  River  frozen  solid  and  the 
city  water  supply  shut  off,  the  municipal  electric  light  plant 
at  Tulsa,  Okla.,  was  compelled  to  melt  more  than  1000 
cakes  of  artificial  ice  for  water  to  keep  its  boilers  running 
last  month.  When  the  ice  supply  was  exhausted  the  plant 
was  compelled  to  shut  down,  leaving  the  city  in  total  dark¬ 
ness  and  the  street  cars  tied  up. 

*  *  * 

Municipal  Plant  Wants  a  13.5-CENT  Rate. — Accord¬ 
ing  to  the  St.  Louis  newspapers,  the  Board  of  Aldermen 
of  Kirkwood,  a  suburb  of  that  city,  is  considering  the  re¬ 
ported  need  for  an  increase  in  the  municipal  electric-service 
rates  from  12.5  cents  to  13.5  cents  per  kw-hr.  This  will 
put  the  price  above  that  of  the  Suburban  Electric  Light  & 
Power  Company  of  St.  Louis,  which  is  delivering  electrical 
energy  there  at  a  gross  rate  of  12.5  cents. 
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Proposed  Municipalization  of  All  New  Public  Utili¬ 
ties  IN  Indiana. — A  bill  has  been  introduced  in  the  Indiana 
Legislature  providing  that  no  municipality  shall  grant  a 
franchise  to  a  gas,  electric  light  or  power  company  until  the 
cpiestion  of  buying  the  public  utility  has  been  voted  on  by 
the  people.  The  proposed  bill  will  give  a  city  authority  to 
i?sue  bonds  for  the  purchase  or  lease  of  such  a  plant. 

*  *  * 

Novel  Use  for  Clay  Conduit. — That  more  than  one  kind 
of  “juice”  may  be  run  through  a  conduit  is  illustrated  by 
the  novel  use  which  a  wealthy  wool  merchant  of  Philadel¬ 
phia  is  said  recently  to  have  made  of  some  600  12-in. 
lengths  of  vitrified-clay  conduit.  These  tile  ducts  are  being 
built  into  the  wall  of  a  wine  cellar  to  serve  as  receptacles 
for  wine  bottles.  Each  piece  of  conduit  being  about  4  in. 
in  diameter  and  a  foot  in  length,  is  just  the  right  size 
to  hold  a  quart  bottle  comfortably. 

♦  ♦  ♦ 

Safety  Training  in  Public  Schools. — The  committee 
on  welfare  and  sanitation  of  the  United  States  Steel  Cor¬ 
poration  has  induced  the  Board  of  Education  of  Pittsburgh 
to  place  in  the  curriculum  of  all  the  minor  schools  a  course 
of  training  for  the  purpose  of  enabling  children  of  work¬ 
men  to  absorb,  in  the  course  of  their  regular  classroom 
duties,  principles  of  caution  and  self-protection.  The  com¬ 
mittee  also  intimates  that  technical  colleges  will  soon  begin 
a  course  of  systematic  instruction  of  engineers  in  the  matter 
of  foresighted  protection  of  the  men  to  come  under  their 
direction. 

♦  ♦  ♦ 

Bill  to  Prohibit  Exportation  of  Energy  from  Wash¬ 
ington. — The  Senate  and  House  irrigation  and  arid-land 
committees  of  Washington  State  have  before  them  a  bill 
which  provides  that  waters  or  streams  in  the  State  neces¬ 
sary  for  irrigation  cannot  be  used  for  the  generation  of 
electricity  to  be  sold  in  other  states.  The  primary  object 
of  the  measure  is  said  to  be  to  prevent  the  Northwestern 
Electric  Company  from  proceeding  with  its  extensive  opera¬ 
tions  on  the  Klickitat  River.  The  company  is  damming 
the  stream,  erecting  power  houses  and  spending  several 
millions  of  dollars  on  a  hydroelectric  system,  the  greater 
part  of  the  energy  from  which  is  to  be  disposed  of  in  Port¬ 
land,  Ore.  The  water  is  all  that  is  available  for  the  irriga¬ 
tion  of  some  500,000  acres  of  arid  land  in  Klickitat,  Yakima 
and  Benton  Counties. 

*  *  * 

Civil  Service  Examinations  for  First  and  Second 
Class  Steam  Engineers. — On  March  5  the  United  States 
Civil  Service  Commission  will  hold  an  open  competitive  ex¬ 
amination  for  first-class  steam  engineer.  Practical  knowl¬ 
edge  of  mechanical  and  electrical  engineering  and  opera¬ 
tion  of  heating  and  lighting  plants  and  elevator  machinery 
will  be  necessary.  The  salary  is  $1,200  a  year.  Form  1312, 
to  be  had  from  the  United  States  Civil  Service  Commission, 
Washington,  D.  C.,  outlines  the  requirements  for  those  who 
desire  to  take  the  examination.  An  examination  for  assist¬ 
ant  steam  engineer  takes  place  on  March  6.  This  is  for  the 
position  of  engineer  in  the  Quartermaster  Corps  of  the 
army  at  San  Juan,  Porto  Rico,  at  $100  per  month,  the  usual 
entrance  salary  being  $1,000  per  annum.  The  subjects  will 
be  the  same  as  in  the  examination  for  first-class  engineer. 
Form  1800  gives  detailed  information  regarding  this  ex¬ 
amination  and  the  places  where  it  is  to  be  held. 

*  *  * 

Electro- Stimulation  of  Winter  Egg  Output. — Until 
recently  Mr.  Oscar  L.  Hallack,  a  poultry  producer  of 
Ossining,  N.  Y.,  viewed  with  alarm  the  decreasing  egg 
output  of  his  flock  of  hens  as  the  hours  of  daylight  short¬ 
ened  with  the  coming  of  winter.  Learning,  however,  of  the 
advantages  of  central-station  service  in  other  industries. 
Mr.  Hallack  conceived  the  idea  of  installing  electric  lamps 


in  his  chicken  house,  and  these  he  now  switches  on  each 
day  at  the  early  hour  when  he  goes  about  his  matutinal 
milking.  With  the  advent  of  this  false  dawn  the  henhouse 
is  immediately  astir,  the  cocks  begin  to  crow,  and  the  hens 
promptly  set  about  their  day’s  work  of  scratching.  By 
again  turning  on  the  illumination  at  the  approach  of  dusk, 
the  electrical  hengineer  is,  in  all,  able  to  prolong  barnyard 
activity  and  production  to  the  span  of  a  July  day.  Of 
course  with  the  shortening  winter  days  there  comes  a 
corresponding  increase  in  the  electric-light  bills,  but  the  in¬ 
creased  industry  and  output  of  his  feathered  helpers  leaves 
for  the  astute  poulterer  a  handsome  margin  of  profit. 

*  *  * 

Employ.ment  Exchange  for  Technical  Men. — Mr.  H. 
C.  Spaulding,  an  1887  graduate  of  the  Massachusetts  In¬ 
stitute  of  Technology,  who  has  been  connected  with  various 
electrical  and  mechanical  organizations,  including  the 
Thomson-Houston  Electric  Company,  the  Siemens  &  Halske 
Electric  Company,  the  Blake  &  Knowles  Pump  Company, 
the  Yale  &  Towne  Manufacturing  Company,  etc.,  has  been 
placed  in  charge  of  the  new  technical  employment  depart¬ 
ment  recently  established  by  the  National  Employment 
Exchange.  The  exchange,  whose  offices  are  located  at 
30  Church  Street,  New  York,  has  now  completed  its  third 
year,  having  been  founded  by  a  group  of  well-known  busi¬ 
ness  men  who  realized  the  need  for  a  reliable  and  sub¬ 
stantial  clearing  house  between  employees  and  employers. 
Although  not  yet  on  a  self-sustaining  basis,  the  cost  of 
operation  has  steadily  decreased.  The  growing  number  of 
requests  for  and  applications  from  men  of  technical  train¬ 
ing  has  demonstrate^!  the  advisability  of  establishing  the 
present  new  technical  department  devoted  solely  to  this 
class  of  employees,  and  the  recognition  already  accorded 
it  by  engineering  and  business  concerns  seems  to  indicate 
the  wisdom  of  the  step. 

♦  ♦  * 

The  Complete  Electric  Vehicle. — A  Long  Island 
woman  recently  addressed  to  the  Electric  Vehicle  Associa¬ 
tion  of  America  the  following  request  for  assistance  in 
obtaining  fulfilment  of  her  ideals  concerning  electric-auto- 
mobile  construction :  “Could  you  build  an  electric  car,  on 
the  small  van  design,  and  equip  same  with  living  accommo¬ 
dations  for  three  adults;  have  the  electric  motor  power  to 
be  used  on  electric  cooking  appliances — say,  for  instance, 
making  use  of  my  own  ideas,  of  papier-mache  washbasin 
and  drain  pipes,  the  same  to  be  thrown  away  each  day ; 
collapsible  rubber  bathtub,  fastened  in  a  compartment  under 
a  trap  door  in  floor  of  car;  walls  lined  with  quilted  satin 
sectional  flaps,  hiding  compartments  and  shelves  for  cloth¬ 
ing;  also  cot  beds  to  be  folded  back  against  the  wall — same 
for  tables  and  campstools ;  mirror  panels,  electric  light  and 
flat  wicker  hamper  on  roof  of  car — same  surrounded  with 
guard  railings;  extension  porch  folding  under  exit  door; 
chauffeur's  seat  convertible  into  a  cot  on  the  Davenport  bed 
plan?  What  would  be  total  cost  of  such  a  car?  Walls  to 
be  satin — floor  stained  cork  mat — or  inlaid  rubber  flooring 
like  that  used  on  the  new  ferry  boats;  long  narrow  windows 
swinging  outward  and  shutter  ventilators  high  above  and  in 
the  roof ;  all  fixtures  aluminum  rims — storage  space  for  slid¬ 
ing  table  and  aluminum  cooking  ware  somewhere  near  the 
motor.  Could  same  be  built  and  sold  on  terms  of  a  few 
hundred  down  and  balance  at  stated  intervals,  or  same  as 
a  house  mortgage,  at  5L2  per  cent  interest?  The  writer 
abhors  the  stationary  home  idea,  and  wants  a  home  on 
wheels  for  self,  husband  and  son.  Can  draw  the  design, 
and  have  had  it  in  mind  for  over  ten  years.  Now  please 
help  me  out  with  advice.  Got  no  money  to  waste  and  want 
substantial  returns  for  what  1  would  spend.  Don’t  like 
gasoline.  Your  esteemed  reply  would  greatly  oblige.”  It 
has  been  suggested  that  if  this  car  de  luxe  should  become 
a  reality,  it  would  make  an  excellent  vehicle  for  an  electric- 
light  sales  manager. 


394 


E  I.  E  C  T  R  I  C  A  L  WORLD 


VoL.  6i,  No.  8 


Efficiency  Studies  with  Moving-Picture  Camera. — 
At  its  Providence  (R.  I.)  factory  the  New  England  Butt 
Company  makes  use  of  a  moving-picture  camera  to  analyze 
individual  efficiency  and  eliminate  waste  motions  from  its 
workmen's  routine  tasks.  W  ith  this  camera  photographic 
records  are  taken  of  the  men  at  their  work.  Close  by  each 
laborer  is  a  large  clock,  the  hands  of  which  revolve  at  the 
rate  of  one  revolution  in  six  seconds.  The  subdivisions  of 
time  intervals  on  the  face  of  this  clock  are  so  minute  that 
it  is  possible  by  a  microscopic  examination  of  the  films  to 
tell  to  within  0.0005  minute  the  time  required  for  each 
motion  or  part  of  a  motion.  As  a  result,  unnecessary  effort 
has  been  eliminated  by  putting  the  worker’s  tools  or  mate¬ 
rials  within  more  convenient  reach,  enabling  him  to  make 
more  rhythmical  motions  and  arranging  his  motions  in  more 
economic  sequence.  Erom  practical  experience  with  the 
moving-picture  analysis,  the  company  has  found  the  time 
required  for  the  manufacture  of  its  goods  cut  by  two-thirds, 
and  even  more;  in  one  e.xample  from  thirty  to  seven  seconds. 
*  *  * 

Investigation  of  Explosion-Proof  Motors. — The  Bureau 
of  Mines  has  been  conducting  an  extensive  investigation  of 
explosion-proof  motors,  having  reference  to  a  type  of  motor 
inclosed  by  a  casing  so  constructed  that  an  explosion  of  mine 
gas — or  methane — and  air  within  the  casing  will  not  ignite 
a  mixture  of  the  same  gas  surrounding  the  motor.  The 
results  of  this  investigation  have  been  published  in  Bulletin 
No.  46,  prepared  by  Mr.  II.  H.  Clark.  There  are  two  classes 
of  e.xplosion-proof  motors,  the  first  being  totally  inclosed 
and  built  strong  enough  to  withstand  high  internal  pressures, 
and  the  second  a  class  provided  with  relief  openings  or 
valves  designed  to  relieve  the  pressure  of  an  internal  ex¬ 
plosion  and  to  cool  any  products  of  combustion  discharged 
through  the  valves.  A  satisfactory  motor  of  the  first  class 
is  more  expensive  than  an  equally  safe  motor  of  the  second 
class,  and  therefore  attempts  to  build  explosion-proof  motors 
have  been  largely  confined  to  the  latter  type.  Of  the  five 
protective  devices  submitted,  one  was  rejected  without  test, 
one  failed  completely  in  test,  and  each  of  the  others  failed 
under  one  or  more  of  the  test  conditions.  One  of  the  three 
devices  last  mentioned  discharged  flames  in  almost  every 
test,  another  discharged  only  when  the  motor  was  running, 
while  the  third  discharged  no  flames  in  any  condition.  Some 
weak  point  was  found  in  each  type  of  protection.  Explo¬ 
sion-proof  protective  devices  should  be  so  designed  that 
flames  cannot  be  driven  through  them  by  an  explosion  of 
gas  within  the  casing,  and  also  so  that  coal  dust  cannot 
enter  them  or,  if  allowed  to  enter,  cannot  be  discharged 
while  ignited.  Such  devices  should  be  very  rugged  in 
mechanical  design  or  should  be  completely  protected  from 
injury.  They  should  also  be  so  constructed  and  applied 
to  the  motor  that  they  cannot  be  detached  from  it  without 
rendering  the  motor  inoperative.  The  bureau  states  that  it 
is  prepared  to  make  tests  of  explosion-proof  motors  for 
the  purpose  of  establishing  a  “permissible  list”  of  such 
machines,  the  schedule  of  charges  for  which  may  be  ob¬ 
tained  by  applying  to  the  director  of  the  Bureau  of  Mines, 
Washington,  D.  C. 

♦  «  « 

SOCIETY  MEETINGS 

Convention  of  the  Canadian  Electrical  Association. 
— At  a  meeting  in  Toronto  of  the  executive  committee  of 
the  Canadian  Electrical  Association  it  was  decided  to  hold 
the  next  annual  convention  in  the  twin  cities  of  Port 
Arthur  and  Port  William  on  June  23,  24  and  25. 

♦  ♦  ♦. 

Electric  Vehicle  Association  of  America. — At  the 
regular  meeting  of  the  Electric  Vehicle  Association  of 
America  to  be  held  in  New  York  on  Feb.  25  Mr.  James  M. 
Skinner,  of  the  Philadelphia  Storage  Battery  Company, 
will  give  an  illustrated  talk  on  the  Philadelphia  thin-plate 
storage  battery. 


Columbia  Electrical  Society. — At  a  meeting  of  the 
Electrical  Engineering  Society  of  Columbia  University  to 
be  held  on  Feb.  27  at  8.15  p.  m.  in  the  Engineering  Build¬ 
ing,  117th  Street  and  Broadway,  Mr.  S.  H.  Blake,  of  the 
General  Electric  Company,  will  give  an  illustrated  talk  on 
“Arc  and  Theater  Lighting.” 

*  ♦  ♦ 

New  York  Section,  I.  E.  S. — A  meeting  of  the  New 
York  Section  of  the  Illuminating  Engineering  Society  will 
be  held  in  the  Engineering  Societies  Building  on  March  13, 
in  co-operation  with  the  American  Museum  of  Safety,  the 
Society  for  the  Conservation  of  Vision  and  the  .American 
Society  of  Mechanical  Engineers. 

♦  ♦  ♦ 

Ladies’  Day  at  Colorado  Electric  Club. — “Ladies’ 
Day’’  was  celebrated  by  the  Colorado  Electric  Club  on  Eeb. 
13,  with  an  attendance  of  210  members  and  ladies.  Hon. 
Helen  Ring  Robinson,  Colorado  State  Senator  from  Den¬ 
ver,  addressed  the  meeting  on  the  subject  of  ’‘.American 
Democracy,"  and  Mr.  F.  E.  Watts,  eleventh  Jupiter  of  the 
Jovian  Order,  spoke  of  the  growth  and  aims  of  his  or¬ 
ganization. 

♦  ♦  ★ 

American  Institute  of  Consulting  Engineers. — At  a 
dinner  meeting  of  the  American  Institute  of  Consulting 
Engineers,  to  be  held  at  the  Engineers’  Club,  New  York, 
on  Tuesday  evening,  March  ii,  the  general  subject  for  dis¬ 
cussion  will  be  “Professional  Relations.’’  Outlines  by 
Messrs.  L.  B.  Stillwell  and  S.  Whinery  will  form  the  basis 
of  the  discussion.  Air.  Eugene  W.  Stern,  103  Park  .Avenue,^ 
New  York,  is  secretary  of  the  Institute. 

♦  ♦  ♦ 

Philadelphia  Section,  N.  E.  L.  A.,  Activities. — At  a 
meeting  of  the  commercial  branch  of  the  Philadelphia  Elec¬ 
tric  Company  Section,  National  Electric  Light  Association, 
Jan.  27,  Mr.  William  Foster,  of  the  company’s  overhead 
department,  presented  a  paper  on  “Service  Estimates  and 
Construction.”  The  main  section  meeting  for  the  month 
was  held  on  Jan.  20  at  the  Franklin  Institute,  when  Air. 
Clarence  Renshaw,  Pittsburgh,  Pa.,  spoke  on  “Atodern 
Electric  Railway  Operation.”  As  usual,  a  dinner  at  the 
.New  Bingham  Hotel  preceded  the  session.  On  Jan.  14 
Air.  Arnold  F.  Aleyers,  of  the  local  meter  department,  read 
a  paper  on  the  billing  of  customers,  reading  of  meters,  etc., 
before  the  accounting  department  branch.  Steps  have  been 
recently  taken  toward  forming  another  section  branch  to 
include  the  technical  and  engineering  departments  of  the 
company.  Air.  Thomas  Sproule,  past  section  chairman, 
was  chosen  temporary  chairman,  and  Air.  A.  L.  .Atmore 
secretary. 

*  *  * 

New  A’ork  Companies’  Section,  N.  E.  L.  A.,  AIeeting. — 
About  400  were  present  at  the  meeting  of  the  New  York 
Companies’  Section  on  Feb.  17  to  hear  Air.  J.  W.  Lieb,  Jr., 
of  the  New  York  Edison  Company,  discuss  the  question  of 
“Rates.”  The  meeting  was  opened  by  Dr.  W.  H.  Tolman, 
who  presented  an  illustrated  lecture  on  “How  to  Prevent  50 
Per  Cent  of  Industrial  Accidents.”  .After  Dr.  Tolman’s 
talk  Air.  Joseph  Becker,  chairman  of  the  section,  presented 
Air.  Lieb.  Several  charts  and  graphics  had  been  prepared 
and  were  used  during  the  course  of  Air.  Lieb’s  lecture  to 
point  out  the  rather  interesting  analogies  between  electric¬ 
lighting  plant  costs  and  railroad  costs  when  put  into  com¬ 
parable  terms.  The  fact  was  clearly  brought  out  that  the 
law  does  not  prohibit  and  never  has  prohibited  dis¬ 
criminatory  rates.  It  is  only  when  these  discriminatory 
rates  become  unjust,  unreasonable  and  disproportionate  to 
the  consumers  that  the  law  prohibits  them.  Mr.  Lieb  then 
explained  in  detail  the  system  of  rates  now  used  by  the 
New  York  Edison  Company.  Previous  to  the  meeting  a 
dinner  was  given  to  Air.  Lieb  at  Louis  Martin’s  restaurant. 
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Electrical  Equipment  of  a  Modern  Building 


Isolated  500-kw  generating  plant  for  the  Aeolian  Hall, 
New  York — Wiring  for  feeder  and  distribution  system — 
Illumination  of  concert  hall,  exhibition  rooms  and  oflSces 


ONE  of  the  latest  additions  to  the  rapidly  increasing 
number  of  high-class  office  buildings  in  New  York 
is  the  /Eolian  Hall,  located  on  Forty-second  and 
Forty-third  Streets,  between  Fifth  and  Sixth  Avenues  and 
facing  Bryant  Park.  This  building  has  seventeen  floors 
above  the  street  level  and  extends  two  below  the  street. 
The  first  four  floors  and  the  basement  are  used  by  the 
.Tlolian  Company  as  sales  and  exhibition  rooms,  while  the 
executive  offices  of  the  company  occupy  the  fifth  floor. 
The  upper  floors  are  public  offices  and  lofts. 

The  greater  part  of  the  first  and  second  floors  is  oc¬ 
cupied  by  an  auditorium  or  exhibition  hall,  with  a  seating 
capacity  of  1380  and  provided  with  a  large  and  handsomely 
decorated  stage.  The  entrance  to  this  hall  is  from  Forty- 
third  Street.  On  the  main  floor  at  Forty-second  Street  is 
the  ^'olian  Company's  reception  room,  which  is  connected 
with  the  floor  above  by  a  broad  marble  staircase  and  has 
three  elevators  running  to  the  fifth  floor  for  the  exclusive 
service  of  the  A£olian  Company  and  its  patrons. 

Power  Plant 

Energy  for  lighting  and  motor  service  in  the  building  is 
produced  in  a  private  generating  plant  installed  in  the  sub¬ 
basement  on  the  Forty-third  Street  side  of  the  building. 
The  boiler-room  equipment  consists  of  three  Babcock  & 
Wilcox  boilers,  each  rated  at  300  boiler-hp,  which  are  sep¬ 
arated  by  5-ft.  aisles.  Coal  is  stored  in  a  large  vault  be¬ 
neath  the  sidewalk,  whence  it  is  carried  on  a  small  railroad 


to  the  boiler  room.  The  ashes  are  removed  in  cans  and 
raised  by  an  electrically  operated  lift  to  the  sidewalk. 

In  the  boiler  room  there  are  also  a  storage  tank,  filter 
and  pumps  for  the  oiling  system  of  the  engines  and  gen¬ 
erators.  This  oiling  system  is  the  “Richardson  central  sys¬ 
tem”  and  was  installed  by  the  Peterson  Engineering  Com¬ 
pany.  The  sump  pit  is  below  the  boiler  room  and  is  pro¬ 
vided  with  two  pumps  and  auxiliary  apparatus. 

The  generating  equipment  consists  of  three  units — one 
i6o-hp  simple  horizontal  Corliss  engine,  directly  connected 
to  a  loo-kw  Crocker-Wheeler  three-wire,  i20-240-volt  gen¬ 
erator,  and  two  310-hp  simple  horizontal  Corliss  engines, 
directly  connected  to  200-kw  Crocker-Wheeler  three-wire 
generators.  The  engines  were  built  by  the  C.  &  G.  Cooper 
Company  of  Mount  Vernon,  Ohio,  and  are  equipped  with 
separate  eccentrics  for  steam  and  exhaust  valves  and  re¬ 
leasing  valve  gear.  The  speed  of  all  units  is  120  r.p.m. 
'I'he  engines  operate  non-condensing,  the  back  pressure  be¬ 
ing  very  small.  The  steam  pressure  at  the  throttle  is  ap- 
pro.ximately  120  lb. 

Each  unit  is  equipped  with  an  electric  engine  stop  and 
speed-limit  device.  The  latter  device  is  mounted  on  an 
iron  pedestal  near  the  generator  and  connected  to  the  en¬ 
gine  shaft  by  a  small  belt.  There  are  two  push-button 
boards  for  stopping  the  engines.  One  is  located  in  the 
office  of  the  chief  engineer  and  the  other  is  mounted  on  a 
column  in  the  center  of  the  engine  room  conveniently  in 
reach  in  case  of  danger.  These  safety  devices  are  made 
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and  installed  by  the  Locke  Manufacturing  Company,  of 
Salem,  Mass. 

I'he  cables  from  the  generators  to  the  switchboard  are 
run  in  galvanizcd-iron  conduits  placed  under  the  engine- 
room  floor.  The  conduits  terminate  in  brick-lined  pits  at 
the  generator  and  switchboard.  The  cables  have  special 
rubber  insulation  and  are  lead-covered. 

The  switchboard  consists  of  three  generator  panels,  two 
motor  panels  and  three  lighting  panels.  The  board  proper 
is  of  3-in.  gray  Tennessee  marble.  On  the  panels  for  the 
200-kw  generators  are  mounted  a  1200-amp  I-T-E  circuit- 
breaker,  a  looo-amp  four-pole  knife  switch  for  motor 
service,  a  looo-amp  four-pole  knife  switch  for  lighting,  a 
lOoo-amp  single-pole  switch  for  the  neutral,  and  two  1200- 
amp  Weston  ammeters,  one  in  each  outside  conductor.  The 
panel  for  the  loo-kw  generator  has  the  same  equipment  of 
switches  and  meters  but  of  one-half  the  rating  of  those  of 
the  other  panels.  Each  panel  is  also  equipped  with  ground 


a  14-hp  Diehl  motor,  supplies  fresh  filtered  air  to  certain 
offices  in  the  building  and  also  for  the  engine  room.  A 
vacuum-cleaning  plant,  made  by  the  Connersville  Manufac¬ 
turing  Company,  of  Connersville,  Ind.,  operated  by  a  Gen¬ 
eral  Electric  15-hp  interpole  motor,  is  installed  on  the  mez¬ 
zanine  floor.  There  are  also  two  water  filters  and  acces¬ 
sories  made  by  the  Roberts  Manufacturing  Company,  of 
Philadelphia,  Pa.,  and  two  Worthington  steam-driven 
pumps  for  circulating  the  water.  A  high-pressure  house 
pump  and  an  interconnected  high-pressure  fire  pump,  made 
by  the  Worthington  Pump  Works,  complete  the  equipment. 

Distribution  System 

The  system  of  distribution  of  energy  for  lighting  and 
motor  service  consists  of  thirty-four  feeders  from  the 
switchboard  in  the  engine  room  terminating  at  the  dis¬ 
tribution  panels  on  the  floors  above.  There  are  three  rising 
points  for  these  feeders  shown  on  the  feeder  sheet  and 


detector,  rheostat,  pilot  lamp  and  Weston  watt-hour  meters. 

On  the  motor  panels  are  mounted  double-pole  feeder 
switches,  a  Weston  ammeter  and  a  Columbia  watt-hour 
meter.  On  the  lighting  panels  are  mounted  three-pole 
feeder  switches,  two  Weston  ammeters,  one  in  each  leg,  and 
a  Columbia  three-wire  watt-hour  meter. 

Over  the  switchboard  are  mounted  two  iron  pull  boxes  in 
which  the  feeder  conduits  terminate.  From  the  pull  boxes 
the  feeder  cables  pass  through  bushed  holes  down  to  the 
lugs  on  the  switchboard  extension  bars.  The  sides  and  top 
of  the  switchboard  are  inclosed  with  an  iron  grill.  In 
front  of  the  switchboard,  supported  from  brackets,  is  a 
Frink  reflector  running  the  length  of  the  board.  The 
main  switchboard  and  all  the  cut-out  panels  are  manufac¬ 
tured  by  the  Metropolitan  Electric  Manufacturing  Com¬ 
pany  of  Brooklyn. 

The  engine  room  is  lighted  by  fourteen  lOO-watt  tungsten 
fixtures,  in  addition  to  the  switchboard  reflector.  For  the 
ventilation  of  the  boiler  and  engine  room  there  are  two 
fans  operated  by  an  8-hp  and  a  2.5-hp  Diehl  motor  re¬ 
spectively.  A  large  Sturtevant  ventilating  fan,  driven  by 
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designated  as  /I,  B  and  C.  The  feeders  marked  A  termi¬ 
nate  in  the  panels  on  the  Forty-second  Street  side  of  the 
building  on  the  floors  from  the  basement  to  the  sixth  floor. 
The  feeders  marked  C  terminate  in  the  panels  on  the 
seventh,  tenth,  thirteenth  and  sixteenth  floors.  Each  of 
the  panels  on  these  floors  is  provided  with  two  sub-main 
switches  which  control  sub-feeders  to  panels  on  the  floors 
below  and  above.  These  panels  control  the  branch  circuits 
for  the  office  lighting  on  the  south  end  of  the  building. 
Feeders  rising  at  point  C  also  terminate  in  panels  on  the 
eighth,  thirteenth  and  sixteenth  floors  with  sub-feeders  to 
panels  on  the  two  floors  below  and  to  two  floors  above. 
These  panels  control  the  branch  circuits  for  stair,  corridor 
and  toilet  lighting,  and  are  located  in  the  same  boxes  as 
the  panels  for  the  office  lighting.  The  same  general  scheme 
is  followed  for  the  feeders  rising  at  point  B,  for  panels  at 
the  north  side  of  building. 

The  distribution  panels  consist  of  220-volt  feeder  buses 
and  iio-volt  branch  buses,  all  of  98  per  cent  conductivity 
copper.  In  each  branch  circuit  is  a  lo-amp  fused  “baby” 
knife  switch.  The  fuses  are  of  the  inclosed  type  held  in 


KH;.  3 — FORTY-SECOND  STREET  ENTRANCE 

forming  in  color  and  design  to  the  interior  finish  of  each 
floor.  Each  i)anel  is  provided  with  a  testing  lamp,  a  fuse 
box  and  a  directory  that  indicates  the  circuits  that  the 
“baby”  knife  switches  and  push-button  switches  control. 
On  the  office  floors  there  is  an  average  of  thirty-six  circuits, 
each  one  suiiplying  from  three  to  six  outlets.  Two  of  the 
feeders  terminate  in  panels  on  the  roof,  one  at  each  end 
of  the  building.  These  panels  contain  twenty  branch  cir¬ 
cuits  each  and  are  intended  for  special  illumination  on 
the  roof  to  be  in.stalled  at  a  future  date. 

1  i.M'M  I  NATION 

Of  particular  interest  is  the  illumination  of  the  audito¬ 
rium.  The  general  lighting  of  this  hall  is  obtained  from 
nine  sources  in  the  arched  ceiling.  Along  the  center  of 
the  ceiling  there  are  three  cone-.shaped  fixtures,  each  one 


FIG.  5 — ILLUMINATION  AT  ENTRANCE 

])roviding  a  jias.sage  for  air  to  the  ventilating  ducts,  which 
are  also  located  above  the  ceiling. 

In  each  of  these  boxes  are  installed  thirteen  loo-watt 
tungsten  lamps  spaced  about  8  in.  apart.  The  interior  of 
the  box  is  painted  white.  Below  the  lights  there  is  a 
heavily  etched  “silver  ripple”  glass  diffuser.  By  this  ar¬ 
rangement  is  obtained  a  large  surface  of  evenly  ilistributed 
light  of  high  intensity  providing  good  general  illumination 
in  the  auditorium.  Above  the  balcony  on  each  side  of  the 
auditorium  are  horizontal  cove  reflectors  so  placed  and 
designed  as  to  throw  the  light  up  to  the  ceiling,  from  which 
it  is  reflected  to  the  balcony  and  main  floor.  'I'hese  re¬ 
flectors  are  the  “Linolite"  type,  made  by  the  11.  \V.  Jolms- 
Manville  Company,  and  contain  25-watt  tungsten  lamps 
connected  four  in  series.  An  unusual  lighting  effect  has 
been  secured  in  this  auditorium  by  installing  “Linolite” 
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containing  forty  40-watt  tungsten  lamps,  behind  sectors  reflectors  along  the  edge  of  the  balcony  below  the  railing 
of  heavily  etched  “silver  ripple”  gUs.s.  These  fixtures  in  a  small  cove  especially  designed  for  this  purpose.  This 
are  supported  by  angle-iron  frann  s  and  are  raised  and  cove  is  covered  with  an  etched  glass  of  deep  pink  color, 
lowered  by  means  of  windlasses  fastened  to  the  angle-iron  The  reflector  is  so  designed  as  to  throw  the  soft  pink-colored 
support.  A  trap-door  in  the  floor  above  each  fixture  gives  light  directly  upward  onto  the  face  of  a  person  leaning  over 
access  to  the  windlass.  the  balcony.  These  reflectors  also  contain  25-watt  tungsten 

To  provide  for  disconnecting  of  the  fixture  circuits  be-  lamps  connected  four  in  series. 


spring  clips.  Each  panel  has  a  compartment  for  push¬ 
button  switches  which  control  the  circuits  for  the  corridor 
lighting.  All  copper  is  highly  polished  and  mounted  on  a 
74-in,  slate  base,  the  latter  being  inclosed  by  slabs  of  54-i”- 
marbleized  slate.  The  panels  are  inclosed  in  sheet-steel 
cabinets,  with  an  inner  metal  door  and  trimming  and  an 
outer  door  and  trim  of  steel,  the  finish  of  the  latter  con- 


fore  lowering  the  fixture,  a  receptacle  and  in.sertion  plug 
liave  been  provided  for  each  circuit  and  placed  within  easy 
reach  beneath  the  trap-door.  Six  other  lighting  fixtures 
are  recessed  into  the  ceiling,  three  on  each  side  of  the 
center  fixtures.  For  each  one  a  cylindrical  metal  box  30  in. 
m  diameter  is  set  into  the  ceiling,  the  lower  edge  of  which 
is  about  6  in.  above  the  surface  of  the  ceiling,  the  opening 


FIG.  4 — EXHIBITION  ROOM  ON  SECOND  FLOOR 


FIG.  b — EXHIBITION  ROOM  IN  BASEMENT 
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FIG.  7 — DIAGRAM  SHOWING  FEEDER  SYSTEM 
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FIG.  9 — TYPICAL  FLOOR  PLAN  SHOWING  DISTRIBUTION  SYSTEM 
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A  long  graceful  arch,  divided  up  into  a  number  of  square 
open  panels,  spans  the  entire  stage.  Over  each  panel  is 
placed  A  .square  metal  frame  that  is  divided  into  four 
smaller  squares,  into  which  etched  ‘‘silver  ripple”  glass  is 
inserted.  Between  the  metal  frames  and  the  arch  proper 
a  I -in.  air  space  is  provided  for  ventilation  and  as  an  exit 
for  the  sound  waves  from  the  organ  echo  chambers  above. 

.\bove  tile  center  tif  each  four  panels  is  placed  a  Norbitt 
receptacle  in  a  condulet  outlet  box.  Each  receptacle  is 
fitted  with  a  loo-watt  tungsten  lamp  and  a  l2-in.  Frink 
corrugated  reflector.  'I'he  tip  of  the  lamp  is  36  in.  above 
the  surface  of  the  glass.  I'he  conduit  and  outlet  boxes  are 
all  supported  on  angle-iron  framework  secured  to  the  floor 
beams  above.  This  method  of  illumination  provides  a 
well-distributed  and  even  lighting  effect  on  the  stage. 

.\t  times  a  very  strong  light  on  the  stage  is  desirable, 
and  for  this  purpose  three  silk  canopy  fixtures  have  been 
suspended  from  the  arched  ceiling  at  a  height  of  10  ft. 
above  the  stage,  h'ach  one  of  these  fixtures  consists  of  a 
Benjamin  cluster  of  eight  loo-watt  tungsten  lamps.  To 
increase  further  the  stage  illumination  a  16-ft.  vertical 
Frink  reflector  has  been  provided  each  side  of  the  stage. 

I'he  rear  of  the  balcony  is  lighted  from  a  number  of 
three-arm  brackets,  each  arm  being  eejuipped  with  a  60-watt 
lamp  with  a  round  frosted  bulb.  Under  the  balcony  there 
are  eight  hemisphere  ceiling  fixtures,  each  containing  five 
20-watt  lamps. 

file  entrance  lobby  is  lighted  from  three  shallow  hemi¬ 
sphere  ceiling  fixtures,  each  containing  two  40-watt  tungsten 
lamps.  (')vcr  the  entrance  to  the  hall  is  a  massive  marqui.se 
extending  along  the  full  width  of  the  building  and  out  to 
the  edge  of  the  sidewalk.  Along  the  outer  edge  of  the 
inaniuise  there  are  ninety-six  15-watt  tungsten  lamps  spaced 
q  in.  apart.  P'ach  lamp  is  supported  from  a  Russell  &  .Stoll 
heavy-brass  waterproof  outlet  box  and  receptacle  and  in¬ 
closed  in  an  ”()])alux"  howl.  Over  each  door  in  the  audi¬ 
torium  is  an  exit  lamp  in  a  regulation  box.  The  circuits 
for  these  exit  lamps  are  run  directly  to  the  switchboard  in 
the  sub-basement. 

I'he  lighting  of  the  auditorium  and  stage  is  controlled 
from  a  special  panel  placed  in  a  small  jiassage  to  the  east 
of  the  stage.  This  panel  is  divided  into  seven  sections,  as 
follows:  Section  i.  controlling  lighting  behind  the  stage. 


FIG.  10— .STACK  IN  CONCERT  II.VI.l. 


on  the  organ  loft  and  for  the  stereopticon ;  section  2,  con¬ 
trolling  ceiling  lamps  in  auditorium;  section  3,  controlling 
cove  reflector  lamps;  section  4.  controlling  balcony  reflector 
lamps;  section  5,  controlling  stage  lighting;  section  6.  con¬ 
trolling  lamps  under  the  balcony;  section  7,  controlling  ves¬ 
tibule  lamjis. 

Each  of  the  above  sections  is  controlled  bv  knife  switches 


in  addition  to  the  “baby”  knife  switches  controlling  the 
individual  circuits,  with  the  exception  of  section  i,  which  is 
connected  below  the  main  switch.  The  opening  of  this 
switch  extinguishes  all  lamps  in  the  auditorium  except  the 
exit  lamps,  the  lamps  behind  the  stage  and  those  for  the 
stereopticon.  For  dimming  effects  the  baby  knife  switches 
in  the  various  sections  are  opened. 


FIG.  II - REt'EFTION  ROOM  ON  MAIN  FI.OOR 


The  basement  floor  is  used  for  demonstration  of  talking 
machines  and  pianolas  and  is  divided  into  a  main  reception 
room  and  a  number  of  individual  music  rooms.  I'he  light¬ 
ing  of  the  main  portion  of  this  floor  is  from  three  ceiling 
chandeliers,  each  containing  four  60-watt  lamps  with 
“Opalux”  shades  and  six  ceiling  hemisphere  fixtures  with 
frosted  glass  globes.  The  individual  music  rooms  are 
lighted  by  a  single  hemisphere  ceiling  fixture  similar  to 
those  in  the  main  room.  Each  music  room  has  a  wall  plug 
for  additional  lighting  or  for  operating  the  organ  motors. 

The  large  reception  room  on  the  main  floor  facing  I'orty- 
second  Street  is  lighted  by  means  of  four  semi-indirect 
ceiling  fixtures  of  white  alabaster  suspended  by  three  heavy 
chains.  The  lighting  of  the  second  floor  showroom  is  prac¬ 
tically  the  same  as  that  of  the  reception  room.  I'he  third 
floor  is  decorated  entirely  in  light  blue  and  gold,  and  the 
fourth  floor  in  a  dark  red  and  gold.  I  he  lighting  on  both 
floors  is  semi-indirect  from  hemisphere  alabaster  bowls 
suspended  from  the  ceilings  by  chains.  I'he  lighting  of  the 
ordinary  office  is  by  ceiling  fixtures  with  two  and  three 
arms,  each  arm  supjiorting  a  40-watt  or  6a-watt  tungsten 
lamp  and  an  “(Opalux”  shade.  I’endent  switches  are  used. 

The  lighting  of  the  corridors  is  by  straight-stem  fixtures, 
each  equipped  with  a  40-watt  tungsten  lamp  and  an  “Opa¬ 
lux”  shade.  T'.ach  office  is  provided  with  one  or  two  inser¬ 
tion  plugs  located  in  the  wall  18  in.  above  the  floor. 

Elevators  and  Misgei-I-aneoi’s  IClectruai.  Devices 

The  building  is  provided  with  three  sets  of  elevators,  of 
which  one  set  of  three  cars  on  the  east  side  of  the  building 
at  h'orty-second  .Street  runs  only  to  the  fifth  floor.  On 
the  West  h'orty-second  Street  side  a  set  of  four  elevators 
serves  all  floors.  At  the  Forty-third  Street  side  one  pas¬ 
senger  car  and  one  freight  car  travel  from  the  basement  to 
the  top  floor.  .All  the  passenger  elevators  are  of  the  Otis 
one-to-one  direct-traction  type  and  the  freight  elevator  is 
of  the  worm-gear  type. 

The  ventilation  of  the  building  is  well  jirovided  for  by 
forced  draft  from  the  ventilating  fans  in  the  sub-basement 
and  is  supplemented  by  electric  ozonators  on  each  floor. 

.\n  interesting  feature  is  the  control  of  the  organ  in  the 
auditorium.  The  organ  bellows,  which  are  operated  by 
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two  5-hp  motors,  arc  located  on  the  mezzanine  floor  ot 
the  engine  room.  I'hese  motors  can  be  started  or  stopped 
from  the  auditorinm  stage  hy  means  of  two  push-bntton 
switches.  These  switches  are  so  connected  that  either  may 
he  used  to  start  or  stop  the  motors.  When  the  upper  button 
is  pressed  a  circuit  is  established  that  operates  a  relay  in 
the  organ  motor  rooms.  This  relay  closes  the  motor  circuits 
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and  at  the  same  time  a  small  pilot  lamp  in  the  passageway 
at  the  east  side  of  the  stage  is  switched  on  which  indicates 
that  the  motors  are  running. 

Over  the  marquise  at  the  Forty-third  Street  entrance  is 
placed  on  a  heavy  iron  bracket  a  carriage-call  device  manu¬ 
factured  by  the  Woodruff  Carriage  Call  Company,  'fhis 
carriage  call  is  electrically  operated  from  a  small  push¬ 
button  board  inserted  in  the  wall  at  the- middle  entrance, 
riie  entire  electrical  e(iuipment  was  designed  by  C.  O. 


FIG.  13 — TYPIC.M,  FLOOR  DISTRIBUTION  BOX 


-Maillonx  and  C.  IC  Knox,  consulting  electrical  engineers.  90 
West  Street,  New  York  City.  The  architects  for  the  build 
ing  are  Warren  &  Wetmore,  16  H^ast  Forty-seventb  Street. 
•Yew  York  City.  Mo.st  of  the  electrical  installations  were 
made  by  the  Lord  Electric  Company.  Mr.  R.  .*\.  Foster  is 
superintendent  and  Mr.  J.  W.  Roberts  chief  engineer  of  the 
building. 


Precipitation  of  Smoke  and  Suspended  Dust 
by  Electrostatic  Methods 

By  H.  N.  Holmes 

The  public  is  beginning  to  demand  a  rigid  control  of  the 
dust  issuing  from  the  rotary  kilns  of  I’ortland-cement 
plants,  of  smoke  from  factories  and  of  acid  fumes  from 
smelters.  In  England  it  is  even  interested  in  removing  the 
excessive  fog  from  the  atmosphere. 

All  this  may  be  done  with  excellent  success  in  some- 
cases  by  the  magic  of  the  electric  discharge.  The  principle 
of  this  process  is  easily  illustrated.  Suppose  a  metallic 
point  be  placed  near  a  smooth  sheet  of  metal  and  a  silent 
electric  di.scharge  be  passed  across  the  gap.  I'he  air  par¬ 
ticles  will  have  the  same  charge  as  the  jioint  and  will  be 
repelled  from  it  in  a  miniature  wind.  If  the  air  be  laden 
•with  floating  dust,  the  charged  or  ionized  gas  particles  will 
strike  these  dust  motes  and  give  them  their  own  charge, 
causing  the  dust  to  be  dejiosited  on  the  opjiosite  electrodes 
and  thus  clearing  the  gas.  Of  course,  a  direct-current 
charge  of  high  potential  is  under.stood  in  the  above  experi¬ 
ment. 

In  England  Sir  Oliver  Lodge  worked  for  some  time  ex¬ 
perimenting  with  the  effect  of  Hertzian  waves  on  fog. 
His  idea  was  that  the  minute  particles  of  moisture  upon 
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becoming  electrically  charged  would  collect  in  drops  large- 
enough  to  fall  to  the  earth.  'I'here  is  some  hope  that  suc¬ 
cess  may  ultimately  be  achieved  in  these  e.xperiments. 

In  America  Dr.  H'.  O.  Cottrell,  of  the  United  States 
Bureau  of  Mines,  has  advanced  this  principle  largely  in 
catching  the  Portland-cement  dust  from  rotary  kilns,  and 
in  removing  dust  and  acid  fumes  from  smelter  gases.  In 
the  average  kiln  of  this  type,  100  ft.  long  and  7  ft.  in 
diameter,  there  is  a  volume  of  .stack  gas  totaling  50.000 
cn.  ft.  per  minute  and  carrying  four  or  five  tons  of  dust 
per  day  of  twenty-four  hours.  I  he  Cottrell  method  uses 
two  forms  of  electrodes  in  the  stack — the  discharge  elec¬ 
trodes.  between  whicb  leaps  a  heavy  discharge  to  ionize 
the  ga.ses  and  ultimately  the  dust  jiarticles,  and  the  col¬ 
lecting  electrodes,  so  arranged  that,  while  no  discharge 
takes  place,  a  powerful  electrostatic  field  is  formed  in 
which  the  ionized  particles  migrate  and  are  deposited  on 
the  electrodes.  The  two  forms  of  electrodes  are  alternated 
across  the  apparatus  with  an  electrode  spacing  of  2  in.  to 
6  in.  In  the  plant  of  the  Riverside  Portland  Cement  Com¬ 
pany  the  “treater”  has  a  cross-section  12  ft.  by  16  ft.,  with 
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a  length  of  20  ft.  The  dust  is  removed  from  the  electrodes 
every  three  or  four  hours  by  mechanical  shaking.  Such 
a  treater  consumes  7  kw-hr.  per  day,  including  energy  for 
the  motors.  A  5000-barrel  mill  would  use  about  75  kw-hr. 
per  day. 

The  Raritan  Copper  Works,  of  Perth  Amboy,  X.  J.,  have 
used  this  process  in  the  treatment  of  their  slimes  from 
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FIG.  2 — GENERAL  ARKANtJEMENT  OF  PRECIFITATINt;  PLANT 

the  electrolytic  baths.  These  slimes  contain  gold,  silver, 
arsenic,  antimony,  selenium  and  other  elements.  Generally 
this  slime  is  roasted  in  a  furnace  and  the  volatile  elements 
are  driven  off  and  condensed  in  the  flue.  However,  this 
separation  is  not  satisfactory  when  gravity  alone  is  de¬ 
pended  upon  as  the  settling  agent.  Some  of  the  fumes 
have  even  been  collected  after  passing  through  water 
scrubbers  and  been  found  to  contain  large  amounts  of 
precious  metals.  By  electrical  precipitation  of  these  par¬ 
ticles  practically  all  the  valuable  dust  has  been  recovered. 
'I'he  Garfield  (Utah)  smelter  of  the  American  Smelting  & 
Refining  Company  is  about  to  use  this  electrical  precipita¬ 
tion  process  in  treating  the  fumes  from  its  copper  con¬ 
verters.  This  dust  consists  of  much  lead  and  some  silver 
and  other  elements. 

riie  Ohio  &  Colorado  Smelting  &  Refining  Company,  of 
Salida,  Col.,  is  installing  the  process  on  its  roaster  stack. 
In  this  fine  the  velocity  of  the  gases  is  500  ft.  per  minute, 
and  this  improvement  will  make  it  possible  to  push  the  plant 
harder  without  loss  of  dust. 

In  the  accompanying  sketches  is  shown  the  arrangement 
of  the  precipitating  plant  and  units  installed  at  the  Balaklala 
Consolidated  Copper  Company’s  smelter,  at  Coram,  Col. 
big.  2  shows  the  general  plan,  and  Fig.  i  is  a  cross-section 
through  one  of  the  precipitating  units.  In  the  former  sketch 
the  rows  of  vertical  lines  represent  the  collecting  elec¬ 
trodes — sheets  of  No.  10  iron  each  measuring  10  ft.  by  6  in. 
The  dotted  lines  show  the  discharge  electrodes  formed  of 
pairs  of  iron-wire  strands  between  which  is  twisted  the  dis¬ 
charge  material,  asbestos  or  mica.  Each  precipitating  unit 
contains  twenty-four  rows  of  twenty-four  electrodes  of  each 
type.  The  collecting  electrodes  are  carried  by  bars  con¬ 
nected  directly  to  the  frame  of  the  chambers,  while  the 
discharge  electrodes  arc  connected  by  springs  to  busbars 
supported  by  insulators.  A  cam  actuates  a  shaker  rod 
across  the  middle  of  the  unit,  agitating  the  electrodes  to 
keep  them  free  from  dust.  It  is  declared  that  80  to  90  per 
cent  of  the  suspended  matter  in  the  gas  is  precipitated  by 
these  units. 

A  great  deal  of  sulphuric-acid  mist  is  commonly  lost  from 
the  parting  kettles  in  silver  refineries,  but  some  plants  now 
collect  this  mist  by  electrical  methods.  In  fact,  stills  for 
concentrating  sulphuric  acid  lose  a  good  deal  of  mist  which 
can  be  collected  as  described. 

Illuminating  gas  often  carries  considerable  fine  carbon 
and  tar  particles  in  suspension.  It  is  an  important  problem 
to  remove  them  completely,  for  they  clog  pipes  and  burners. 
The  Michigan  Gas  .\ssociation  has  carried  on  a  series  of 
experiments  under  the  direction  of  Mr.  A.  H.  White  for 


the  removal  of  tar  from  gas  made  by  the  distillation  of 
soft  coal,  and  gratifying  success  has  been  achieved  by  the 
electrical  precipitation  process.  In  San  Francisco  Mr. 
W.  A.  Schmidt  has  done  as  well  in  purifying  gas  made  by 
heating  crude  petroleum.  The  tar  is  collected  on  the  elec¬ 
trodes  and  run  off  into  containers. 

The  tremendous  volume  of  gas  issuing  from  the  top  of  a 
blast  furnace  is  between  20  and  30  per  cent  carbon  monox¬ 
ide,  a  poisonous  gas  of  great  fuel  value.  A  great  quantity 
of  dust  is,  however,  also  carried  out  with  this  gas  and 
must  be  separated  before  the  carbon  monoxide  can  be  used 
in  explosion  gas  engines.  Right  here,  again,  is  a  splendid 
field  for  the  application  of  electric  precipitation  of  sus¬ 
pended  dust  particles  as  above  outlined,  and  this  work  is 
being  tried  at  present. 

Of  course,  the  general  public  is  particularly  interested  in 
the  problem  of  removing  smoke  particles  from  flue  gases. 
In  most  cases  it  is  probable  that  better’  combustion  of  the 
coal  by  means  of  uniform  firing  and  proper  draft  must  be 
relied  upon,  but  still  a  measure  of  success  is  possible  with 
the  electric  method.  The  New  York  Edison  Company’s 
power  plant,  Waterside  No.  2,  is  giving  the  new  process  a 
thorough  trial.  Here  one  hundred  boilers  connected  to 
four  smokestacks  300  ft.  high  and  22  ft.  in  diameter  will 
surely  be  sufficient  for  a  conclusive  test.  The  velocity  of 
the  flue  gases  is  38  linear  ft.  per  second.  In  the  evening 
the  load  is  doubled.  The  potential  of  the  discharge  used  is 
from  15,000  volts  to  50,000  volts,  and  the  trial  is  being 
watched  with  great  interest. 


Methods  of  Obtaining  Greater  Flexibility  of 
Operation  in  Standard  Transformers 

By  George  A.  Thornton  and  George  Goldman 
Within  the  last  few  years  great  advances  have  been  made 
in  improving  the  quality  of  materials  that  enter  into  the 
manufacture  of  electrical  machinery.  Insulating  materials 
such  as  paper,  cotton,  linen,  oils  and  varnishes  have  been 
bettered,  allowing  higher  operating  voltages.  The  iron  for 
electrical  purposes  has  been  improved,  the  core  loss  being 
reduced  until  efficiencies  as  high  as  99  per  cent  at  full  load 
have  been  obtained  in  the  larger  sizes  of  transformers.  A 
dozen  different  makes  of  improved  iron  are  on  the  market 
to-day.  These  betterments  in  materials,  together  with  im- 
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FIG.  I — TRANSFORMER  CONNECTIONS  FOR  25  CYCLES  AND 
60  CYLES 


proved  methods  of  cooling  transformers,  have  also  reduced 
the  weight  per  kilowatt  and  the  cost  of  production.  While 
improvements  affecting  efficiencies  are  to  be  looked  for  in 
the  future,  they  will  probably  be  of  minor  interest  to  the 
users  of  electrical  apparatus  because  of  the  larger  wastes 
in  other  directions  which  will  occupy  their  attention.  To 
the  manufacturer,  nevertheless,  they  may  still  be  of  great 
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importance,  for  when  all  other  things  are  about  equal  this 
factor  would  be  the  determining  one  in  securing  business. 

Little  attention,  however,  seems  to  have  been  given  to 
making  transformers  which  will  be  adaptable  to  circuits  of 
different  frequencies.  Almost  every  order  for  sizes  above 
50  kw  received  by  a  manufacturer  of  this  kind  of  apparatus 
calls  for  special  designs  and  drawings,  special  parts  and 


Per  cent  Full  Load  hUtrical 

FIG.  2 — EFFICIENCIES  OF  SELF-COOLED  AND  WATER-COOLED 
TRANSFORMERS 


consequent  delays  and  increased  cost.  Much  of  this  busi¬ 
ness  is  based,  to  a  large  extent,  on  quick  deliveries.  Manu¬ 
facturers,  especially  the  larger  ones  with  greater  momentum, 
must  and  do  try  to  anticipate  the  future  demand  by  keep¬ 
ing  on  hand  a  stock  of  apparatus  which  experience  has 
shown  them  will  most  likely  be  required.  Owing  to  the 
lack  of  interchangeability  with  circuits  of  different  fre¬ 
quencies,  attempts  to  provide  for  the  future  call  for  a  heavj 
investment  in  stock  apparatus.  The  equipment  then,  when 
sold,  must  leave  the  factory  burdened  with  heavy  interest, 
storage  and  obsolescence  charges. 

By  producing  more  flexible  transformers  these  charges 
will  be  greatly  reduced.  The  obsolescence  charge,  aside 
from  reducing  the  stock  apparatus  to  a  scrap  value,  has 
frequently  been  the  cause  of  delaying  or  even  stifling  im¬ 
provements.  Voltage  ratings  generally  obtainable  for  such 


TABLE  I — 'RESULTS  OF  COMMERCIAL  TESTS  ON  TRANSFORMERS 
INTERCHANGEABLE  ON  25-CYCLE  AND  60-CYCLE 
CIRCUITS  (13,200/4480  volts) 


SELF-COOLED 

WATER-COOLED 

2  5 -Cycle,  ;  60-CYcle, 
SOO-Kw.  7S0-Kw. 

2S-Cycle, 

750-Kw. 

60-Cycle, 

1 50- Kw. 

Core  loss  at  normal  voltage. . 

3100  watts  6200  watts 

3150  watts 

6200  watts 

Exciting  current  at  normal 

voltage . 

10  per  cent  4  per  cent 

5  per  cent 

2  per  cent 

Copper  loss  at  full  load . 

4690  watts  2415  watts 

9670  watts 

9670  watts 

Impedance  drop  at  full  load . . 

per  cent 

Gallons  water  per  minute . 

.  I  . 

3.5 

6.5 

apparatus  in  circuits  of  the  same  frequency  are:  High 
tension,  2200/1100;  low-tension,  440/220/1 10.  This  range 
of  voltage  covers  fairly  well  present-day  lighting  and  motor- 
circuit  needs,  but  with  transformers  designed  for  multi¬ 
frequency  operation,  as  the  following  explanation  and  tests 
show  might  easily  be  done,  the  flexibility  would  be  greatly 
increased. 


Since  the  standard  frequencies  in  use  are  25  and  60 
cycles,  a  number  of  transformers,  both  self-cooled  and 
water-cooled,  were  changed  to  make  them  operative  on 
either  one  of  these  frequencies.  The  self-cooled  trans- 


TABLE  II — RESULT  OF  HEAT-RUN  TESTS  ON  WATER-COOLED 
TRANSFORMERS  INTERCHANGED  ON  25-CYCLE  AND 
60-CYCLE  CIRCUITS 


25-cycle, 

750-kw. 

60-CYCLE, 

1500  KW 

Temperature 

100  per 
Cent 
Load, 
Deg.  C. 

150  per 
Cent  1 
Load. 
Deg.  C.  j 

UK)  per 
Cent 
Load, 
Deg.  C. 

ISO  per 
Cent 
Load, 
Deg.  C. 

Tank  top . 

12.5 

1 

20 

16 

22 

Tank  bottom . 

6 

12 

6.5 

11 

Oil  surface . 

IS 

25.5 

18 

27 

Water,  entering . 

1  13.5 

IS. 5 

12.5 

12 

Water,  leaving . 

20.5 

23 

19 

18 

Primary  coi's* . 

{  34.5 

1 

40 

55 

Secondary  coils* . 

!  34 

42 

35 

45 

Room  temperature . 

i  18 

i  ‘6 

14 

13.5 

Gallons  water  per  minute... 

3.5 

1  3.5 

6.5 

6.5 

Time  of  heat  run,  hours . 

12 

2 

12 

2 

♦Temperature  determined  by  resistance  measurements. 


formers  had  been  built  primarily  for  a  rating  of  500  kw, 
with  a  ratio  of  13,200/4480  volts,  at  25  cycles.  The  water- 
cooled  transformers  were  rated  at  750  kw,  with  a  ratio  of 
13,200/4480  volts,  at  25  cycles. 

The  changes  of  connection  necessary  when  reverting 
from  25-cycle  to  60-cycle  operation  are  shown  in  Fig,  i 
and  are  readily  made  on  the  connection  boards  of  the 
transformers.  It  will  be  noticed  that  owing  to  the  multiple 
connections  of  the  coils  the  range  of  voltage  obtainable 
in  the  secondary  for  60-cycle  operation  is  one  less  than  that 
which  can  be  had  at  25  cycles.  Fig.  2  shows  the  connec¬ 
tion  board  for  the  secondary.  The  high-tension  board  is 
similar  to  this.  For  operation  at  60  cycles  a  rating  for 
the  transformer  was  predetermined  from  a  study  of  its  de¬ 
sign,  and  tests  were  made  at  this  rating. 

In  changing  from  the  series  connection  at  25  cycles  to  a 


Connectiona  for  U20  Volts 
at  loUU  Kw.  ao  Cycle 
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FIG.  3 — TRANSFORMER  SECONDARY  CONNECTION  WARD 


multiple  connection  at  60  cycles,  the  ratio  of  turns  in  series 
is  as  2:1. 


Therefore,  since  (flux  at  25  cycles)  :  —  =  (flux  at 

25X2 

60  cycles)  :  >  ^  *  the  flux  density  has  been 

^  60  X  I  25  6  ’ 


decreased  in  this  ratio.  The  eddy-current  loss  in  the  core 
varies  as  the  square  of  the  frequency  and  the  flux  density; 
the  hysteresis  loss  varies  directly  as  the  frequency  and  as 
the  i.6th  power  of  the  flux  density.  Therefore,  since  the 
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frc(juency  is  increased  in  the  ratio  of  25  : 60,  while  the 
decrease  in  flux  is  only  5  :  6,  there  will  be  a  greater  core 
loss  at  60  cycles  than  at  25  cycles.  The  limitations  with 
respect  to  saturation  are  at  60  cycles  rather  than  at  25 
cycles,  in  so  far  as  heating  and  efficiency  of  the  transformer 
are  affected.  However,  in  the  new  alloy  steels  the  mag¬ 
netizing  current  sets  the  limit,  and  as  this  depends  primarily 
on  saturation,  the  flux  density  at  25  cycles  is  still  generally 
the  governing  feature.  The  increased  core  loss  at  60  cycles 
might  possibly  at  limes  conflict  with  the  efficiency  guar¬ 
antees  and  must  be  guarded  against.  In  regard  to  the 
effect  of  the  increased  heating  of  the  iron  it  may  be  said 
that  heated  iron  offers  greater  resistance  to  current  flow 
and  hence  would  tend  to  reduce  the  core  loss.  It  is  not 
thouglit,  however,  that  enough  heat  would  reach  the  coils 
from  this  source  to  harm  them  since  the  iron  is  in  good 
contact  with  the  oil. 

In  consideration  of  the  difference  in  coi)per  losses  due  to 
changed  connections  it  must  be  noted  that  the  resistance  of 
the  circuits,  with  the  coils  connected  for  60-cycle  operation, 
IS  one-fourth  that  for  25-cycle  operation.  This  makes 
jjossible  a  twofold  increase  in  load  with  no  increase  in 
PR  loss.  In  the  self-cooled  transformers  we  are  limited  in 
the  total  losses  of  the  iron  and  copper  by  the  ability  of  the 

T.\BLE  III — RESULTS  OF  HEAT-RUN  TESTS  ON  SELF-COOI.EI) 
TRANSFORMERS  INTERCHANGED  ON  25-CYCI.E  AND 


60-CYCLE  CIRCUITS 

Temperature 

!  1 

25-cyci.k,  50()-kw. 

60-cycle,  750-kw. 

100  per 
Cent 
Load, 
Deg.  C. 

1 50  per 
Cent 
Load. 
Deg.  C. 

100  per 
Cent 
Load, 
Deg.  C. 

150  per 
Cent 
Load , 
i  Deg.  C. 

Tank  top . 

24 

32 

25 

25 

Tank  t)ottoni . 

.  .  .  .  12 

IS  ^ 

10 

11 

Oil  surface . 

.  .  .  .  .10 

39 . 5 

31 

32 

Primary  coils* . 

.  .  .  .  41 

56 

40 

45.5 

5?<-condary  coils* . 

40 

56 

40 

45 

R(M>m  temperature 

...  IS 

14.6 

I.-' 

16.5 

Time  of  beat  run,  lunirs 

...  24 

2 

24 

2 

♦Teniperaturp  (ietenninod  Dy  rpsist.ince  nicas'.irements. 

lank  to  radiate  the  heat  generated  without  e.xceeding  a  .safe 
value  of  temperature  rise.  Since  the  core  loss  is  increased 
at  ()o  cycles,  the  copper  loss  must  be  decreased;  tliat  is, 
the  sum  of  the  core  and  copper  losses  at  both  frequencies 
must  be  approximately  the  same.  Such  was  the  case  when 
the  25-cycle,  500-kw  transformers  were  rated  at  750  kw 
at  60  cycles.  One  would  expect  the  windings  in  the  shell- 
type  transf(»nncrs  to  run  cooler  at  the  latter  rating  than 
at  the  former,  and  this  is  borne  out  by  test.  At  50  )  kw 
and  750  volts  both  transformers  oi)erated  with  about  the 
same  temperature  ri.se.  .\t  50  per  cent  overload  on  the 
750-kw  rating  the  transformers  would  be  expected  to  be 
warmer  than  at  50  per  cent  overload  at  500  kw.  because 
the  losses  vary  as  the  square  of  the  current.  .\11  this  is 
fairly  well  borne  out  by  results  of  tests.  The  efficiencies 
of  the  transformer  at  both  ratings  are  shown  bv  curves 
in  I'ig.  2. 

In  the  water-cooled  transformers  dependence  is  placed  i)!i 
both  the  tank  radiation  and  the  amount  of  water  circulating 
in  the  cooling  coils  to  keep  down  the  temperature.  Tests 
were  made  at  a  rating  of  1500  kw  at  60  cycles,  the  results 
showing  that  doubling  the  water  circulation  at  60  cycles 
over  that  at  25  cycles  would  give  about  the  same  tempera¬ 
ture  rises.  Tncrcasing  the  load  and  water  still  further  would 
produce  a  steep  temperature  gradient  and  hot  windings, 
shortening  the  life  of  the  apparatus.  Efficiencies  at  these 
Tatings  are  also  shown  in  Fig.  2. 


Changing  connections  from  25-cycle  to  60-cycle  operation 
doubles  the  voltage  between  turns.  This  is  the  only  objec¬ 
tion  to  this  method.  As  transformers  are  usually  designed, 
the  breakdown  voltage  between  turns  under  tests  is  over 
2000  volts.  It  would  seem,  therefore,  that  doubling  the  volt¬ 
age  between  turns  would  still  leave  an  ample  factor  of 
safety.  As  a  matter  of  fact,  however,  transformers  persist 
in  breaking  down  between  turns  in  spite  of  the  apparently 
ample  margin.  Whether  this  tendency  would  be  increased 
with  the  increased  voltage  between  turns  is  problematical, 
althougii  it  may  be  presumed  it  would  be  increased  some¬ 
what.  However,  even  in  this  design  it  is  not  necessary  to 
exceed  the  higher  value  of  volts  per  turn  in  the  standard 
designs.  Insulation  between  turns  is  the  weakest  point  in 
transformers  to-day,  and  improvements  in  this  respect  are 
now  being  attempted. 

Adding  more  insulation  or  substituting  a  little  more  mica 
in  place  of  paper  would  add  to  the  insulation  strength. 
Havitig  thus  strengthened  the  insulation  between  turns 

at  25  cycles,  not  only  might 
the  transformer  then  be 
operated  at  13,200  volts  on 
the  high-tension  side  and 
at  4480  volts  on  the  low- 
tension  side,  but  also  even 
up  to  twice  these  voltages ; 
namely,  26,400/8960  volts, 
riie  core  loss,  while  low  at 
25  cycles  and  13,200  volts, 
would  now  he  rather  high, 
but  a  halt  would  be  called 
I)ecause  of  high  magnetiz¬ 
ing  current.  .\t  any  rate,  if 
necessary,  the  transformer 
could  be  operated  at  pres¬ 
sures  above  13,200/4480  volts,  the  magnetizing  current  at 
higher  loads  not  being  so  objectionable. 

The  above  discussion  shows  the  increased  flexibility  due 
to  nudti-frequency  operation.  Still  further  advances  in 
this  direction  are  obtainable  by  converting  a  self-cooled 
into  a  water-cooled  transformer.  I'his  was  actually  done, 
the  self-cooled  transformers  being  made  to  operate  as 
water-cooled  with  the  necessary  changes  in  rating.  Hence, 
one  piece  of  apjiaratus  may  have  all  the  following  ratings: 

Self-cooled,  25-cycle,  500-kw.  13,200/4480  volts. 

Self-cooled,  60-cycle,  750-kw,  13,200/4480  volts. 

Water-cooled,  25-cycle,  750-kw,  13,200/4480  volts. 

Water-cooled,  60-cycle,  1 500-kw,  13,200/4480  volts. 

Water-cooled,  25-cycle,  750-kw,  voltages  not  above  26,400/8960. 

Self-cooled,  25-cycle,  500-kw,  voltages  not  above  26,400/8960. 

The  feasibility  of  one  transformer  having  all  the  above 
ratings  was  first  carefully  worked  out  from  the  design  and 
then  checked  hy  actual  commercial  tests  which  bore  nut  the 
calculation. 

I'wo  methods  are  therefore  suggested  for  increasing  the 
economies  of  transformer  manufacture.  First,  the  adapta¬ 
tion  of  apparatus  to  multi-frequency  operation  and,  sec¬ 
ondly,  conversion  of  the  self-cooled  types  to  water-cooling, 
or  vice  versa.  Fig.  4  shows  the  assembly  of  core,  coils  and 
insulating  casing. 

Electricity  for  Leper  Colonies 

riic  announcement  has  been  made  that  the  advisory  com¬ 
mittee  of  five  physicians  which  assists  the  Massachusetts 
State  Foard  of  Charity  in  doing  what  is  possible  for  the 
lepers  has  recommended  the  in.stallation  of  electricity  and 
an  X-ray  outfit  for  the  leper  colony.  Electricity  for  light¬ 
ing  is  urged  for  the  reason  that  the  majority  of  lepers  have 
lost  the  sense  of  touch  or  feeling  and  are  extremely  apt  to 
burn  themselves  seriously  as  long  as  lamps  other  than  elec¬ 
tric  arc  used.  The  X-ray  outfit  is  intended  for  curative 
experiments. 


FIG.  4 — ASSEMBLY  OF  CORE, 
COILS  AND  INSULATING 
C.\SING 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Central-Station  Service  in  a  Powder  Mill 

An  unusual  installation  of  equipment  for  electric  lighting 
and  motor  service  has  just  been  completed  by  the  engineers 
of  the  Louisville  Lighting  Company,  of  Louisville,  Ky.,  in 
the  new  plant  of  the  W’edgerite  Chemical  Company,  1  mile 
south  of  that  city.  When  the  newly  organized  powder 
manufacturers  contracted  for  the  central-station  company’s 
service  it  was  necessary  for  the  utility  to  extend  its  south¬ 
ernmost  line  a  distance  of  a  mile  or  more  to  the  plant. 
Sjjecial  provisions  were  made  for  strictly  modern  wiring 
and  motor  installation,  the  motors  being  located  outside  the 
mixing  shed  because  of  the  dangerous  nature  of  the  high 
explosives  handled. 


Uniform  Prices  to  Encourage  Use  of  Larger 
Tungsten  Lamps 

Cnder  a  new  reduced-price  schedule  for  tungsten  lamps 
recently  put  into  effect  by  the  Edison  Electric  Tlluminating 
Com])any  of  Rrooklyn,  the  company  is  now  offering  to  sell 
to  customers  whose  contracts  call  for  free  carbon-lamp  re¬ 
newals  all  tungsten  lamps,  from  the  10- watt  to  the  60- watt 
sizes  inclusive,  at  the  same  price.  Such  customers  can  now 
obtain  lo-watt,  15-watt,  25-watt,  40- watt  or  6o-watt  tungsten 
lamps  at  30  cents  each,  whereas  under  the  former  schedule 
the  15-watt,  25-watt  and  40-watt  sizes  sold  for  33  cents 
apiece  and  the  60-watt  size  for  45  cents.  By  making  the 
same  price  for  the  small  10- watt  lamps  as  for  the  60- watt 
size  the  company  has  been  able  to  encourage  the  use  of  the 
larger  units,  for,  according  to  the  laws  of  human  nature, 
a  customer  will  select  the  largest  lamp  he  can  buy  for  the 
price. 


An  Electric  Sign  per  250  Inhabitants 

At  Lexington,  Ky..  134  electric  signs  have  been  installed 
by  local  merchants,  business  houses,  theaters,  etc.,  making 
a  total  of  nearly  10,000  sign  lamps  supplied  from  tlie 
circuits  of  the  Lexington  Utilities  Company,  which  fur¬ 
nishes  the  local  central-station  service.  As  Lexington  has 


FIG.  I  —  NEW  ELECTRIC  SIGN,  LOUISVILLE 


a  population  of  about  34,000,  the  little  Blue  Grass  city  can 
.show  an  average  of  about  one  sign  per  250  inhabitants, 
according  to  the  records  of  the  Federal  .Sign  System,  whtcli 
has  a  local  office. 

The  Lexington  Utilities  Company  recently  erected  a  strik- 


Partial  and  Summer  Service  to  Isolated  Plants 

Established  isolated  plants  offer  a  considerable  field  for 
central-station  service  in  summer,  even  where  heating  re¬ 
quirements  in  winter  make  isolated-plant  operation  pref¬ 
erable.  Running  non-condensing  in  the  summer,  the  cost 
of  fuel,  firemen’s  wages,  oil  expense  and  various  minor 
items  can  be  saved  by  purchasing  energy.  The  cost  of 
fuel,  firemen,  waste,  oil,  packing,  etc.,  would  amount  to  at 
least  0.75  cent  per  kilowatt-hour,  and  in  most  cases  from 
I  cent  to  2  cents  per  kilowatt-hour.  It  would  not  be  policy 
to  lay  ofif  a  good  operating  engineer,  and  his  time  could  he 
very  profitably  spent  in  overhauling  the  equipment,  making 
necessary  alterations,  and,  in  general,  preparing  the  plant 
to  handle  its  winter  load  most  economically. 

The  central  station  equipped  for  the  December  peak  has 
ample  idle  capacity  in  summer,  and  such  a  taste  of  central- 
station  service  might  make  a  customer  for  all  or  a  large 
part  of  his  year-round  load. 

Another  possibility  is  that  of  supplementing  the  isolated 
plant  with  power  for  part  of  its  load,  especially  where  the 
factory’  has  been  enlarged  or  the  power  plant  is  outgrown. 
Already  this  is  being  done  to  some  extent,  but  there  is 
room  for  a  great  deal  more  work  along  these  lines.  Here 
the  salesmen  can  figure  depreciation,  investment  and  ex¬ 
pense.  as  well  as  labor  and  fuel,  against  tbe  steam  cost, 
and  can  often  get  a  year-round  load  at  a  rate  which  will 
well  compen.sate  for  being  carried  through  the  winter  peak. 


FIG.  2 — DISPLAY  ROOMS 


ing  electric  sign,  measuring  8  ft.  by  14  ft.,  on  the  faqade  of 
its  own  eight-story  building  at  the  comer  of  Main  Street 
and  Cheapside.  Two  flaming  torches  on  this  sign  burn 
continuously.  The  word  “Light”  is  first  flashed  on  in  i6-in. 
letters  and  is  then  extinguished  as  the  representation  of  an 
electric  iron  appears.  Green  lamps  outline  the  cord,  and 
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the  socket  is  shown  in  white  and  amber  globes.  As  the  iron 
disappears;  the  word  “Power”  conies  on,  and  then  the  entire 
sign  flashes  into  view,  the  picture  being  held  for  one 
minute. 


Electric  Appliances  as  Standard  Household 
Furnishings 

In  the  belief  that  electrical  appliances  for  household 
service  have  reached  the  point  where  they  may  be  classed 
as  standard  furnishings,  a  leading  Boston  store  has  inaugu¬ 
rated  the  direct  sale  of  such  apparatus  and  has  equipped  its 
model  six-room  ‘‘apartment”  with  a  complete  line  of  elec¬ 
trical  devices  illustrating  the  latest  possibilities  in  heating, 
lighting  and  motor  service.  The  apartment  contains  a  re¬ 
ception  hall,  library,  bedchamber,  bathroom,  kitchen  and 
laundry,  the  total  floor  area  covered  being  about  2000  sq.  ft., 
and  it  is  equipped  with  a  varied  assortment  of  the  latest 
appliances,  maiidy  of  Simplex,  General  Electric  and  Land¬ 
ers,  Frary  &  Clark  manufacture.  Three  demonstrators  are 
connected  with  the  department,  which  is  in  charge  of  Mr. 
E.  W.  Bates,  formerly  manager  of  the  Cohasset  Electric 
Company  and  well  known  in  the  New  England  central-sta¬ 
tion  field.  The  six  rooms  were  re-wired  in  conduit  prior 
to  the  opening  of  the  electrical  display,  and,  in  accordance 
with  recent  retiuirements,  a  red  pilot  lamp  is  included  in 
the  circuit  of  every  heating  appliance. 


Central-Station  High-Pressure  Fire  Service 
for  Boston 

The  city  of  Boston  is  preparing  to  install  a  high-pressure 
water  supply  system  for  fire  protection  throughout  the  dis¬ 
trict  north  of  Berkeley  and  Dover  Streets.  An  underground 
station  for  the  motor-driven  high-pressure  pumps  will  be 
constructed  on  Charles  Street,  between  Beacon  and  Boyl- 
ston  Streets,  care  being  taken  to  conceal  the  plant  so  as  not 
to  mar  the  appearance  of  the  Public  Garden  and  Common. 

Six  multi-stage  3000-gal.  centrifugal  pumps,  delivering 
their  output  at  300  lb.  pressure  per  sq.  in.,  will  comprise  the 
initial  equipment.  Each  pump  will  be  direct-connected  to 
two  800-hp  induction  motors — one  for  66oo-volt,  60-cycle 
operation  and  the  other  utilizing  13,000-volt,  25-cycle 
energy.  In  this  way  provision  is  made  for  emergency  oper¬ 
ation  from  the  local  elevated-railway  25-cycle  system  in  the 
remote  possibility  of  interruption  to  the  60-cycle  service  of 
the  Boston  Edison  Company.  The  design  of  the  station 
includes  space  for  two  additional  pumping  equipments,  and, 
in  addition,  service  will  be  required  for  heating  and  light¬ 
ing  purposes,  as  well  as  for  the  operation  of  a  small  amount 
of  auxiliary  apparatus. 

The  contract  with  the  Edison  company  calls  for  a  maxi¬ 
mum  supply  of  4800  hp,  or  3580  kw,  of  6600-volt,  60-cycle 
energy.  The  city’s  engineers  in  charge  of  the  high- 
pressure  undertaking  at  the  outset  recommended  central- 
station  service  as  affording  the  maximum  conditions  of 
reliability,  convenience  and  economy  in  the  operation  of  the 
system.  The  contract  with  the  Boston  Elevated  Railway 
Company  for  auxiliary  service  is  made  by  the  central-sta¬ 
tion  company  itself  and  will  be  taken  advantage  of  only  in 
case  of  interruption  to  its  own  system. 

Fire-pump  connections  will  be  tapped  from  the  central- 
station  system  at  three  points,  the  Head  Place,  Jordan- 
Marsh  and  Houghton  &  Dutton  stations,  each  line  being  of 
2500-kw  capacity.  Different  groups  of  transmission  lines 
supply  these  stations  over  divergent  routes,  thus  providing 
every  possible  insurance  against  accident,  in  addition  to  the 
storage-battery  equipment  in  the  city  substations.  The  city 
water-works  mains  will  be  used  as  the  source  of  supply,  al¬ 
though  in  case  of  emergency  salt-water  connections  will  be 
available  with  the  bay. 


Central-Station  Service  in  a  Great  Newspaper  Plant 

The  New  York  Times  recently  moved  its  mechanical  plant 
from  its  famous  Broadway  tower  building  to  its  new  eleven- 
story  annex  on  Forty-fourth  Street,  where  are  installed  four 
double  sextuple  Hoe  presses  and  one  octuple  press,  whose 
combined  double-page  web  output  is  produced  at  the  rate 
of  12.5  miles  a  minute,  or  750  miles  an  hour. 

New  York  Edison  service  is  used  throughout  the  new 
plant.  As  declared  editorially  by  the  paper  itself :  “The 
adoption  of  central-station  service  saved  considerable  money 
in  first  cost  of  installation.  It  saved  valuable  space.  It 
avoided  fires  in  the  boilers  in  the  warm  months  of  the  year, 
thereby  keeping  down  the  temperature  of  the  press  room. 
It  minimized  the  handling  of  coal  and  ashes  to  the  winter 
season  and  to  the  smaller  quantities  incidental  only  to  heat¬ 
ing  the  structure.  It  saved  the  extra  cost  of  a  ‘breakdown’ 
connnection  for  emergencies.” 

The  Times  Annex  has  17  miles  of  electric  conduits  with 
49  miles  of  wire,  excluding  telegraph  and  telephone  service. 
'I'he  service  connections  have  a  carrying  capacity  of  2200 
amp  for  lighting  and  2000  amp  for  motors.  There  are  sup¬ 
ply  lines  taken  from  both  Forty-third  and  Forty-fourth 
Streets,  each  of  full  combined  rating,  while  a  2700-amp  cir¬ 
cuit  is  led  from  the  Times  Building. 

Each  double  sextuple  press  is  driven  by  two  6o-hp  main 
motors  and  two  5-hp  auxiliaries.  A  complete  system  of 
push-button  control  is  provided,  with  twenty-six  stations, 
from  any  of  which  the  presses  can  be  stopped,  locked  or 
started. 

Not  only  the  press  room  but  every  department  of  the  en¬ 
tire  business  has  been  planned  for  measuring  the  supply 
used  for  different  purposes.  Practically  every  function  of 
the  newspaper  and  its  building  has  been  metered  so  that  the 
work  of  each  press,  each  elevator,  each  pump  and  each  auto¬ 
plate  may  be  closely  watched.  Each  line  set  by  each  lino¬ 
type  is  charted  by  electricity.  Every  movement  of  every 
press  is  charted.  Every  automatic  start  and  stop  of  a  pump 
is  recorded.  The  supply  of  light  to  each  department  is  meas¬ 
ured.  Recording  thermometers  and  a  hygrometer  will  re¬ 
cord  temperature  and  humidity  at  all  hours  of  the  day  and 
night. 


Which  House  Is  Yours? 

During  its  recent  house-wiring  campaign  the  Meridian 
(.Miss.)  Light  &  Railway  Company  displayed  an  attractive 
window  exhibit  showing  two  miniature  dwellings,  one  duly 
lighted  by  an  old-fashioned  illuminant  and  the  other  ren¬ 


dered  brilliant  with  modern  tungsten  lamps.  Placards  in 
the  window  called  attention  to  the  difference,  and  the  dis¬ 
play  attracted  a  measure  of  local  attention  that  was  quite 
out  of  proportion  to  its  small  cost. 

The  houses  were  made  from  ordinary  lamp  boxes,  with 
the  aid  of  a  jar  of  paste  and  a  pair  of  scissors.  The  win¬ 
dows  were  covered  with  tracing  paper,  giving  the  appear- 
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ance  of  frosted  panes.  The  entire  show  window  was  lined 
with  a  sky-blue  cloth,  the  ground  being  represented  by 
green  paper,  and  the  background  was  an  ordinary  wall¬ 
paper  border,  with  a  forest  design.  The  fences  were  made 
from  small  strips  of  wood,  and  the  road  was  formed  of 
ordinary  sand.  The  trees  seen  in  the  picture  were  the  tops 
cut  from  small  pines. 


Waste  in  Compiling  Unnecessary  Reports 

By  D.  C.  Bonn. 

In  going  through  the  work  of  various  departments  of 
large  central-station  electric  companies  it  is  often  evident 
that  of  the  great  number  of  monthly  reports  regularly  sub¬ 
mitted  for  the  information  of  officials  and  department  heads 
some  may  be  of  little  real  usefulness.  Recognizing  this  ten¬ 
dency,  one  executive  of  a  large  company  asked  to  have  sent 
him  a  complete  set  of  the  forms  used  regularly  by  certain 
offices  and  to  have  stated  thereon  full  particulars  concern¬ 
ing  their  use.  In  consequence  of  this  special  investigation 
many  reports  were  discontinued,  while  others  were  con¬ 
densed  or  changed  so  as  to  be  of  more  real  value.  The 
time  consumed  in  going  over  this  mass  of  data  was  well 
spent. 

How  many  reports  have  been  started  and  are  continued 
at  the  request  of  the  department  head? 

How  many  of  such  reports  have  long  since  served  their 
purpose  ? 

Of  what  real  value  are  those  he  initials  and  files  each 
month  ? 

Could  he  not  instead  have  test  reports  made  for  his 
information  when  needed? 

Does  he  know  the  number  and  character  of  the  reports 
being  made  and  sent  him  each  month? 

Has  he  thought  of  any  changes  to  make  them  less  bur¬ 
densome  ? 

After  all,  is  the  information  worth  what  it  costs  to  com¬ 
pile  it? 

The  truth  of  this  growing  burden  and  expense  is  that 
reports  are  inaugurated  from  time  to  time  by  the  men  at 
the  head  of  departments,  while  preceding  statements  are 
seldom  discontinued. 

More  attention  should  also  be  given  to  the  drawing  up 
of  forms  and  reports.  For  example,  in  the  plant  men¬ 
tioned,  for  many  years  separate  forms  were  used  for  mate¬ 
rial  recovered  and  that  returned  to  the  storeroom.  After 
a  little  consideration,  however,  a  form  was  adopted  to  serve 
both  purposes. 

A  vast  amount  of  report  work  is  often  executed  at  the 
beginning  of  each  month  which  hinders  every  department 
of  the  organization  in  keeping  up  its  routine  work  at  the 
end  of  the  thirty-day  period.  Every  head  of  a  department 
and  company  chief  clerk  should  realize  the  tax.  effort,  time 
and  expense  involved  in  the  compilation  of  this  great 
amount  of  data,  which  is  so  often  allowed  to  pass  through 
various  departments  from  month  to  month  and  year  to  year 
without  its  being  given  earnest  and  proper  consideration. 


The  Value  of  the  Lighting  Engineer  to  the  Central 
Station 

By  F.  H.  M.  Riley 

The  true  illuminating  engineer  should  be  not  only  familiar 
with  physical  laws  pertaining  to  the  use  of  light  but  also 
alive  to  the  importance  of  the  hygienic  and  esthetic  phases 
of  his  subject.  To  the  central  station  the  lighting  engi¬ 
neer  can  be  valuable  in  two  ways — first,  in  securing  new 
business,  and,  second,  in  rendering  satisfaction  to  the  com¬ 
pany’s  present  lighting  customers,  for  a  satisfied  customer 
is  now  recognized  to  be  among  the  most  valuable  assets 
that  a  corporation,  public  utility  or  small  business  can 
possess. 


One  of  the  greatest  central-station  problems  is  that  of 
closing  down  isolated  plants  in  large  stores,  factories, 
hotels,  etc.,  for  it  is  from  these  places  that  bulk  business  is 
often  to  be  obtained.  Here  the  lighting  specialist  can  be 
especially  useful,  showing  the  private-plant  owner  how  his 
connected  load  could  be  lessened  or  rearranged,  thus  con¬ 
tributing  to  the  economy  of  central-station  service.  While 


FIG.  I — WINDOW'  ILLUMINATION  WITH  ORIGINAI.  INSTALLA¬ 
TION 


there  are  many  other  reasons  which  may  be  advanced  to 
secure  the  business,  such  as  reduced  insurance  rates,  elim¬ 
ination  of  dangerous  boilers,  smoke  and  dirt,  cost  of  up¬ 
keep,  depreciation,  etc.,  the  point  of  lessening  the  connected 
load  is  pertinent. 

.\n  example  will  show  the  effectiveness  of  the  lighting 
specialist  in  this  respect.  The  Kansas  City  Electric  Light 
Company  recently  undertook  to  re-design  the  lighting  sys¬ 
tem  of  a  large  local  store,  the  George  B.  Peck  Dry  Goods 
Company,  which  operated  an  isolated  plant,  the  object 
being  to  cut  the  existing  energy  consumption  in  half  with¬ 
out  reducing  the  effective  illumination,  in  this  way  render¬ 
ing  easier  the  task  of  securing  the  business  for  the  central 
station.  The  problem  was  rather  difficult,  since  the  new- 
lighting  units  had  to  be  placed  on  outlets  already  installed, 
for  the  wiring  was  antiquated,  and,  while  it  would  stand 
if  no  extensions  were  made,  any  changes  would  have  neces¬ 
sitated  the  complete  rewiring  of  the  building.  Such  a 
course  would  have  entailed  an  expenditure  of  about  $10,000, 
which  w-as  out  of  the  question. 

Approximately  fifty-five  650-watt  arc  lamps  were  in  oper¬ 
ation  throughout  the  store.  Although  there  were  a  num¬ 
ber  of  tungsten  and  tantalum  lamps  in  use,  the  majority  of 
incandescent  lamps  were  50-watt  and  60-watt  carbon-fila- 


FIG.  2 — SAME  W-INDOW  AFTER  REDESIGN  WITH  DARK  AREAS  IN 
FOREGROUND  REMOVED 


ment  units.  In  making  the  conversion  to  high-efficiency 
illuminants  arc  lamps  were  replaced  by  250-watt  bowl-frost¬ 
ed  tungsten  lamps  equipped  with  translucent  glass  shade'?. 
Tungsten  lamps  of  proper  wattage  were  employed  to  super¬ 
sede  the  carbon  and  tantalum  units.  All  lamps  used  were 
bowl-frosted  and  properly  shaded — an  important  precaution 
that  had  not  been  hitherto  observed,  the  result  being  in- 


creased  etiliciency  and  freedom  from  glare.  Clear  lamps 
were  used,  of  course,  in  the  showcases  and  windows. 

Particular  attention  was  paid  to  the  lighting  of  the  rug 
racks.  Although  the  consumi)tion  here  was  not  diminished, 
the  intensity  and  distribution  were  vastly  increased  and  im¬ 
proved.  Scoop-shape,  silver-plated  glass  reflectors,  con- 


demand,  for  lighting  alone,  was  123  kw ;  after  the  new 
lighting  system  was  installed  and  the  elevators  and  pump 
motors  had  been  added  the  total  maximum  demand  dropped 
to  105  kw.  The  elevators,  meanwhile,  have  increased  their 
average  daily  travel  by  150  trips  since  the  change,  and 
the  general  illumination  has  been  improved  10  to  15  per 
cent.  Aside  from  the  foregoing  the  entire  building  is 
being  heated  by  steam  taken  from  the  mains  of  the  lighting 
company.  Space  occupied  by  the  plant  is  now  utilized  for 
the  sale  of  merchandise. 

1  he  cost  of  the  entire  change  approximated  $12,000. 
To  operate  the  former  private  plant  the  cost  was  approxi¬ 
mately  $16,000  per  year,  and  since  the  bill  for  the  central- 
station’s  service,  including  the  steam  for  heating,  will  not 
exceed  $10,000  per  year,  the  saving  effected  will  pay  for 
the  changes  in  less  than  two  years. 

The  lighting  specialist  can  be  of  assi.stance  also  in  giving 
satisfaction  to  the  lighting  customers  of  the  company,  ad¬ 
vising  them  of  best  methods  of  illumination  and  designing 
installations  of  commercial  or  residence  lighting,  where 
the  object  is  to  reduce  energy  consumption  or  to  increase 
the  advertising  value  of  a  commercial  interior  by  efficient 
and  different  lighting.  On  the  satisfaction  of  the  customer 
depend  the  growth  and  development  of  every  business. 


IIorSE  FURNISH  IN( 
II.LUMINATION 


laining  25-watt  clear-globe  tungsten  lamps,  were  placed  at 
intervals  of  2  ft.,  being  mounted  about  12  in.  below  the 
toj)  of  the  rugs  displayed.  While  this  method  does  not 
give  an  even  distribution  over  the  entire  surface  of  the 
rug,  it  serves  to  distribute  the  light  on  that  portion  which 
is  studied  by  the  purchaser.  The  ordinary  method  of  rug- 
rack  lighting  is  much  less  effective,  since  it  tends  to  place 
the  highest  intensity  at  the  top  of  the  rugs,  desjiite  the 
tact  that  the  purchaser  studies  the  lower  portion. 

The  improvement  in  window  illumination  is  revealed  by 
tlie  accompanying  illustrations,  big.  i  shows  one  of  the 
I’eck  windows  before  the  lighting  was  changed,  and  b'igs. 
2  and  3  windows  after  the  installation  was  completed.  I'he 
decrease  in  wattage  in  the  windows  was  practically  one- 
half,  after  the  carbon  and  tantalum  lamps  had  been  re¬ 
placed  bv  tungsten  units  with  reflectors.  The  photographs 
were  made  with  identical  exposures,  although  the  new  in¬ 
stallation  had  been  in  operation  about  five  months  before 
(he  latter  pictures  were  taken. 

The  alteration-room  lighting  is  shown  in  h'ig.  4.  Tin 
tntughs  containing  carhon  lamps,  jilaced  20  in.  above  the 
tables,  fornurly  supplied  the  illumination  of  these  rooms. 
The  result  w.is  inefficiency  and  headaches  among  the 
women  employed  in  this  department,  d'he  new  system  is 
general  in  type,  employing  250-watt  howl- frosted  tungsten 
lamps  fitted  with  glass  shailes  and  resulting  in  an  even, 
diffused  light,  free  from  shadows.  The  health  and  the 
condition  of  the  eyes  of  the  women  employed  here  have 
since  improved,  with  a  corresponding  increase  in  efficiency. 


■lI.r.UMI.VATION  OF  DISPLAY  OF  JEWELRY  AND  SILVER 
WARE 


I'eojile  are  likely  to  become  vexed  at  a  jiuhlic  utility  upcjn 
the  least  provocation.  lighting  companies  operated  by 
large  corporations  easily  incur  the  ill  will  of  the  public. 
The  elimination  of  such  prejudice  shoulil  be  the  aim  of 
every  utility,  and  in  this  direction  the  work  of  the  lighting 
specialist  can  be  jiarticularly  efficient. 

Again,  the  lighting  specialist  can  be  effective  in  com¬ 
bating  unscru])ulous  manufacturers  and  jobbers  of  glass¬ 
ware  and  accessories  in  the  disposal  of  their  inefficient 
lighting  apiiliances,  practices  which  have  caused  the  man¬ 
agement  of  central  stations  no  little  worry  and  trouble. 

I  hese  manufacturers  and  merchants  have  maintained  a 
policy  of  selling  direct  to  the  consumer  or  fixture  dealer, 
who  in  many  cases  knows  very  little  of  correct  illumina¬ 
tion.  Later,  it  is  difficult  to  convince  the  customer  that 
his  poor  or  incorrect  illumination  is  not  the  fault  of  the 
lighting  company  hut  is  due  to  the  fixture  installation. 
This  alone  is  one  of  the  strongest  reasons  for  the  employ¬ 
ment  of  a  lighting  specialist  by  the  central  station. 

There  are  other  ways  in  which  this  newest  of  jirofes- 
sions  may  he  of  use  to  the  public  utility,  but  the  preceding 
paragraphs  contain  the  most  important.  The  lighting 
specialist,  although  new  in  the  engineering  field,  is  rapidly 
coming  into  his  own.  and  making  the  world  a  better  nlace 
to  live  in.  by  spreading  the  gosnel  of  the  correct.  h\  <.'icuic. 
artistic  and  efficient  use  of  artificial  light. 


ILLUMINATION  OF  ALTERATION  ROOM 


Phe  great  saving  in  wattage  thus  effected  in  the  lighting 
of  the  building  enabled  the  owners  of  the  store  to  change 
four  hydraulic  elevators  to  electric  cars,  each  driven  hv 
a  30-hp,  direct-current,  iio-volt  motor,  and  also  to  install 
a  25-hp  motor  to  operate  the  pumps  on  the  automatic 
sprinkler  .system.  Prior  to  these  changes  the  maximum 
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Electrically  Operated  Excavators  on  Calumet-Sag 
Channel  of  Chicago  Drainage  Canal 

Practically  all  construction  operations  on  the  Palos  Park 
section  of  the  Calumet-Sag  Channel  of  the  Chicago  Drain¬ 
age  Canal  are  being  accomplished  by  the  use  of  electricity. 
This  new  channel  is  being  excavated  to  connect  the  Calu¬ 
met  River  with  the  main  channel  of  the  Drainage  Canal, 
thus  draining  off  sewage  from  the  lower  .end  of  Lake 
Michigan.  The  Green  &  Sons  Company  is  the  contractor 
for  Section  No.  5  of  the  new  channel,  which  is  near  Palos 
Park,  a  suburban  town  a  few  miles  west  of  the  southern 
end  of  Chicago.  This  section  is  about  8000  ft.  long,  and 
the  channel  is  150  ft.  wide  across  the  top  and  50  ft.  wide  at 
the  bottom,  the  excavation  being  about  37  ft.  deep.  Nearly 
1,000,000  cu.  yd.  of  earth  is  to  be  removed  from  this  section. 

I'wo  electrically  operated  Lidgerwood-Crawford  drag¬ 
line  excavators  are  used  on  the  work.  Fig.  i  shows  one  of 
them.  The  buckets  used  are  each  capable  of  lifting  2.5 
cu.  yd.  The  excavator  is  carried  on  a  turntable  mounted 
on  trucks  which  run  on  two  sets  of  parallel  tracks.  I'liese 
tracks  are  placed  on  both  sides  of  the  channel,  so  that  both 
of  them  can  be  worked  at  the  same  time  from  opposite 
sides.  The  tracks  are  built  on  platforms  and  laid  in  sec¬ 
tions,  which  are  bolted  together. 

The  method  of  propelling  the  machines  is  rather  novel. 
When  it  is  desired  to  move  the  excavator  along  the  track, 
the  boom  is  pointed  in  the  direction  of  travel  and  the 


FIG.  I — ELECTRICALLY  OPERATED  DRAG-LINE  EXCAVATOR 


scoop  let  down  until  it  bites  into  the  earth.  The  drag-line 
is  then  drawn  in,  pulling  the  entire  mechanism  in  the  direc¬ 
tion  desired. 

.Ml  of  the  maneuvers  of  the  scoop  are  accomplished 
through  the  boom  hoist-line  and  drag-line.  The  hoist  and 
ilrag  lines  are  wound  on  drums,  which  are  rotated  through 
gearing  and  friction  clutches  by  two  wound-rotor  induction 
motors,  which  operate  continuously.  These  motors  are  both 
ii2-hp  machines,  and  run  at  720  r.p.m.  at  no  load  and  690 
r.p.m.  at  full  load. 

Compressed  air  is  used  to  operate  the  friction  clutches 
and  band  brakes  on  the  drums.  It  is  provided  by  a  pump 
driven  by  a  5-hp  induction  motor  of  the  squirrel-cage  type. 
.\  52-hp  wound-rotor  induction  motor  operates  the  turn¬ 
table.  All  of  these  motors  are  controlled  from  a  single 
switchboard  and  are  of  the  440-volt,  three-phase,  Oo-cyck 
type  built  by  the  Gieneral  Electric  Company. 

Electricity  is  supplied  by  the  Public  Service  Company  of 
Northern  Illinois.  A  three-phase,  33,000-volt  transmission 
line,  consisting  of  three  No.  o  copper  conductors  supported 
on  single  cross-arms,  connects  the  Hodgkins  substation  with 
the  Blue  Island  generating  stations.  Cedar  iioles  35  ft.  long 
are  used  and  spaced  120  ft.  apart,  with  a  0.375-in.  stranded, 
galvanized-iron  ground  wire  running  along  the  top  of  the 
poles  about  4  ft.  above  the  center  line  of  the  cross-arms. 

.\  branch  line  taps  the  33,000-volt  line  about  half  way  be¬ 
tween  the  Hodgkins  substation  and  the  Blue  Island  station. 


Disconnecting  switches  and  ic-amp  S.  &  C,  fuses  are  used. 
The  branch  line  runs  to  a  temporary  substation  located  on 
McLaughrey  Road  in  the  vicinity  of  Palos  Park.  'I'he 
building  is  a  frame  structure  covered  with  corrugated  sheet 
iron.  The  branch  line  consists  of  three  No.  6  copper-clad 
conductors  carried  on  30-ft.  cedar  poles  and  spaced  140  ft. 
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apart.  Possible  interruption  of  service  is  lessened  by  the 
fact  that  the  branch  line  is  fed  from  two  directions. 

Located  in  the  .McLaughre\  Road  substation  are  three 
delta-connected  loo-kw,  33.o(;o-23oo-voIt  step-down  West- 
inghouse  transformers.  The  2300-volt  line  is  carried  from 
the  substation  along  both  sides  of  the  proposed  drainage 
canal  on  30-ft.  poles  spaced  140  ft.  apart  and  just  outside  the 
right-of-way  so  as  to  clear  the  spoil  banks. 

In  order  to  avoid  tapping  the  2300-volt  lines  which  run 
along  the  sides  of  the  channel  in  a  different  place  every 
time  the  excavator  is  moved,  a  transformer  truck,  shown  in 
I'ig.  3,  is  used.  This  truck  carries  three  50-kw,  2200-440- 
volt  transformers.  I'he  high-tension  taps  from  these  trans¬ 
formers  are  secured  to  a  cross-arm  on  a  20-ft.  mast  carried 
on  the  truck.  From  this  cross-arm  short  lines  connect  with 
the  distribution  line  running  parallel  to  the  channel.  A 
steel-armored  cable,  containing  three  No.  o  stranded  con¬ 
ductors,  connects  the  440-voIt  taps  of  the  transformers  with 
slip-rings  on  the  lower  side  of  the  turntable.  These  slip- 
rings  are  connected,  through  conduit,  with  the  switchboard 
on  the  excavator.  The  cable  permits  the  machine  to  be 
moved  about  tSoo  ft.  without  moving  the  transformers. 

During  the  cold  weather  which  has  prevailed  in  Chicago 


FIG.  3 - TRA.NSFOKMER  TRUCK 


this  winter  the  contractors  on  this  section  of  the  canal  have 
had  none  of  the  troubles  that  usually  attend  the  use  of  a 
steam-operated  excavator  at  this  season  of  the  year.  Work 
has  been  carried  on  during  twenty  hours  out  of  the  twenty- 
four,  and,  with  both  excavators  working,  about  4200  cu.  yd. 
of  earth  have  been  removed  each  day. 
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Illumination  and  Wiring 


Influence  of  Colored  Surroundings  on  the  Color  of 
the  Useful  Light 

Much  attention  has  heretofore  been  given  to  the  color 
value  of  illuminants,  although,  after  all,  the  color  value  of 
the  useful  light  is  perhaps  of  greater  interest  to  the  user. 


after  it  has  suffered  various  reflections.  The  sum  of  the 
ordinates  at  any  particular  reflection  equals  too  per  cent. 
Here  the  rapid  approach  toward  a  pure  green  is  shown 
after  the  light  has  undergone  several  reflections. 

Experiments  in  Miniature  Room 

After  purely  theoretical  computations  it  becomes  of  in¬ 
terest  to  make  observations  with  an  Ives  colorime«^er  and  in 
a  room  papered  with  various  colored  wall-papers.  With 


FIG.  I — PERCENTAGE  OF  ORIGINAL  LIGHT  REMAINING  AFTER 
VARIOUS  REFLECTIONS 

It  has  been  suspected  that,  especially  in  indirect  lighting, 
the  colored  walls  and  ceiling,  even  though  nearly  white, 
would  effect  appreciable  color  changes  in  the  incident  light. 
In  the  course  of  the  investigation  reported  by  Mr.  M. 
Luckiesh,  physicist  for  the  National  Quality  Division  of 
the  General  Electric  Company,  Cleveland,  Ohio,  for  the 
meeting  of  the  Chicago  Section,  Illuminating  Engineering 
Society,  at  Milwaukee.  Wis.,  Feb.  22,  theoretical  calcu¬ 
lations  and  colorimeter  measurements  were  made  to  deter¬ 
mine  the  magnitude  of  the  influence  of  colored  surround¬ 
ings  on  the  color  of  the  useful  light.  For  example,  it  was 
shown  that  only  a  moderate  yellow  paper  is  required  to 
change  the  color  of  tungsten  light  to  that  of  a  carbon- 
filament  lamp. 

Based  on  theoretical  calculations  involving  the  summa¬ 
tion  of  various  series  representing  the  total  reflected  and  re¬ 
reflected  light  falling  on  the  walls  of  a  diffusing  sphere. 


I  ABI  E  I - C'OI.ORIMETER  MEASUREMENTS  IN  A  MINIATURE 

ROOM  UNDER  VARIOUS  CONDITIONS 


No. 

Condition 

R 

G 

B 

1 

Tungsten  lamp  . 

33 . 3 

33.3 

33 . 3 

2 

Carbon  lamp,  3.1  watts  per  candle . 

38.7 

34.7 

26.6 

3 

Carbon  lamp,  4  watts  i>er  candle . 

43.0 

33.7 

23.3 

4 

Yellow  walls  and  ceiling,  indirect . 

1  53.1 

37.0 

9.9 

5 

Yellow  walls  and  ceiling,  direct . 

■  47.6 

35.7 

16.7 

6 

Yellow  walls  and  white  ceiling,  indirect . 

43.2 

35.5 

21.3 

7 

'Yellow  walls  and  white  ceiling,  direct . 

42  .  I 

35.3 

27.6 

8 

Yellow  pai)er . 

43.6 

38.4 

18.0 

9 

(Ireen  pajter . 

34 . 5 

39.8 

25.7 

10 

(Ireen  ceiling  and  green  walls,  indirect . 

35. Q 

43.6 

17.5 

11 

Green  ceiling  and  green  walls,  direct . 

36.3 

37.8 

25.9 

12 

Green  walls  and  yellow  ceiling,  indirect . 

48.2 

42.6 

9.2 

13 

Green  walls  and  yellow  ceiling,  direct . 

3Q.8 

39.6 

20.6 

14 

Green  walls  and  white  ceiling,  indirect . 

36.6 

34.1 

29.3 

15 

Green  walls  ami  white  ceiling,  direct . 

1 

35.2 

34.6 

30.2 

the 

author  obtained  figures  showing  the 

actual  luminosity 

values  of  the  red.  green  and  blue  components  of  the  light 
after  undergoing  several  reflections.  These  results  are 
represented  in  h'ig.  i  accompanying,  where  the  dotted  lines 
show  the  rapid  decrease  in  the  light  values  for  a  paper  of 
10  per  cent  reflective  coefficient,  compared  with  one  of  33.3 
per  cent  coefficient.  In  Fig.  2  are  plotted  the  relative 
amounts  of  the  red,  green  and  blue  components  in  the  light 


TABLE  II — RELATIVE  BRIGHTNESS  OF  VARIOUS  PAPERS  ILLUMI¬ 
NATED  FROM  DIFFERENT  SOURCES 


mite 

Red 

^  Yellow 

! 

Green 

Blue 

Tungsten  (Ruby)  lamp,  per 
cent . 

100  1 

84 

1  ! 

96 

23 

9 

Mercury  -  vapor  lamp,  per 
cent . 

1 

100  ' 

8 

i 

1  95 

i 

33 

14 

Tungsten  lamp,  per  cent. ... 

100 

i 

! 

26 

11 

Carbon,  4  watts  per  candle 
lamp,  per  cent . 

100 

i 

41 

i 

'  94 

27 

11 

actual  wall-papers  there  is  more  or  less  specular  reflection. 
The  light  specularly  reflected  does  not  necessarily  undergo 
the  same  change  in  its  color  as  in  the  case  of  diffuse  reflec¬ 
tion.  If  the  paper  is  placed  at  such  an  angle  as  regularly 
to  reflect  the  light  from  the  illuminant  into  the  colorimeter,^ 
obviously  the  true  color  of  the  paper  will  not  be  obtained, 
the  readings  instead  more  nearly  representing  the  color  of 
the  illuminant. 

It  is  impracticable  to  use  an  actual  room  in  these  experi¬ 
ments  ow'ing  to  the  great  amount  of  light  required  for  the 
colorimeter  readings  and  also  the  large  surfaces  which  must 
be  re-papered.  A  cubical  box,  4  ft.  on  a  side,  was  therefore 
arranged  with  a  single  fixture  in  the  center  of  the  ceiling,^ 
the  light  source  being  a  500-watt  tungsten  lamp  used  both 
directly  and  indirectly.  With  the  direct  system  no  reflector 
was  used,  of  course  permitting  considerably  more  than  the 
usual  percentage  of  light  flux  to  reach  the  walls  and  ceil¬ 
ing.  Green,  yellow  and  white  papers  were  used.  The  green 
and  yellow  papers  were  selected  from  regular  wall-paper 


FKL  2 — PERCENTAGE  OF  THREE  COMPONENTS  AFTER  REFLECTION 
FROM  GREEN  PAPER 

Stock  and  were  quite  unsaturated  colors.  The  white  used 
was  blotting  paper.  All  colorimeter  readings  were  made 
with  the  photometric  field  of  constant  brightness.  From 
Table  I,  it  will  be  noted  that  the  readings  for  the  tungsten 
lamp  are  shown  as  being  equal  for  the  red,  green  and  blue. 
This  of  course  is  legitimate,  for  the  readings  are  merely 
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relative.  It  is  also  more  convenient.  The  readings  are  not 
reduced  to  sensation  values  for  the  same  reason,  and  fur¬ 
ther  because  only  the  magnitude  of  the  change  in  color  due 
to  reflection  from  colored  surroundings  is  desired.  The 
results  are  also  plotted  in  trilinear  co-ordinates  in  Fig.  3 
It  is  interesting  to  note  that  4,  5,  6,  7  show  a  gradual 
change  from  yellow  toward  white,  as  would  be  e.xpected. 
These  results  are  consistent  with  the  theoretical  computa¬ 
tions.  The  color  values  of  the  carbon  lamps  are  given 
relatively  to  the  tungsten  lamp,  in  order  to  illustrate  the 
change  in  color  of  the  tungsten  light  due  to  colored  sur¬ 
roundings.  The  color  values  of  the  yellow  and  green 
papers  show  the  color  of  the  tungsten  light  after  being  once 
reflected. 

Instrument  for  Observing  Color  Changes 

An  instrument  for  observing  the  change  in  color  of  light 
due  to  colored  surroundings  is  easily  made.  A  box  16  in. 
long  and  4  in.  square,  coated  white  inside,  contains  a  lamp 
of  the  same  type  and  voltage  as  used  in  the  room  in  ques¬ 
tion.  This  lamp  illuminates  a  piece  of  opal  glass.  \'aria- 
tion  in  the  brightness  of  the  glass  is  obtained  by  means  of 
a  diaphragm.  In  an  adjacent  compartment  is  a  mirror 
inclined  at  45  deg.  to  the  vertical.  Above  this  is  a  ground 
opal  glass  which  receives  the  light  just  as  it  is  received 
on  the  working  plane.  By  means  of  the  mirror  this 
glass  is  seen  adjacent  to  the  glass  illuminated  by  the 
electric  lamp.  When  a  brightness  match  is  made  the 
change  in  the  color  of  the  illuminant  is  observable. 

Such  a  box  was  used  in  the  present  experiments, 
changes  in  the  color  of  the  illuminant  due  to  colored 
surroundings  being  noted  even  in  extreme  cases  of 
direct  lighting. 

The  coefficient  of  reflection  of  a  surface  is  not  the 
same  for  all  illuminants  unless  that  surface  is  white.  — 
With  the  ever-increasing  diversity  of  light  sources 
and  refinement  of  illuminating  engineering  procedure 
it  may  soon  become  desirable  when  giving  reflection 


Comparison  of  Arc  and  Incandescent  Lighting  in  a 
Shop  Building 

The  accompanying  illustrations  and  curves  show  the  ar¬ 
rangement  and  distribution  secured  by  lighting  a  shop 
building  with  inclosed  arc  lamps  and  with  tungsten  units, 

DATA  ON  LIGHTING  OF  A  SHOP  BUILDING. 


Total  number  of  lamps  required. 
Height  of  lamps  above  floor,  ft. 

Height  of  test  plane,  ft . 

Lamp>s  per  bay . 

Watts  per  lamp . 


Rated  specific  consumption,  watts  per  candle . 

Area  of  bay  (12.5  ft.  by  49.5  ft.),  sq.  ft . 

Watts  per  sq.  ft . 

Average  intensity,  ft. -candles . 

Effective  lumens,  per  watt . 


Annual  operating  cost  per  lamp  (4000  hours). 

Annual  operating  cost  of  installation . 

Annual  cost  for  equal  illumination . 


220-Volt 

Arc 

Lamps. 

no- Volt 
Tungsten 
Lamps. 

16 

80 

10 

12.5 

3.5 

3.5 

1.25 

4 

750 

150 

1.12 

...  618 

618 

0.97 

0.97 

1.15 

5.25 

1.18 

5.40 

$53.30 

$13.85 

852.80 

1 108.00 

3890.00 

1108.00 

each  case. 

Mr.  Ward 

Harrison,  of  the  National  Quality  Lamp  Division,  General 
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FIG.  3 - RESULTS  OBTAINED  IN  A  S.MALL  ROOM 

coefficients  to  include  also  in  the  statement  the  light  source 
for  which  the  coefficient  was  determined.  To  illustrate  this 
point  some  relative  reflection  coefficients  of  various  colored 
papers  of  high  saturation  are  given  in  Table  II.  These 
were  determined  only  relatively,  by  measuring  the  relative 
brightnesses  in  a  fixed  direction  while  the  specimen  was 
illuminated  successively  by  various  illuminants  at  hand. 
The  brightness  measurements  were  made  by  means  of  a 
flicker  photometer,  the  comparison  standard  being  a  white 
matte  surface  (magnesia)  illuminated  by  a  tungsten  lamp. 
The  papers  were  all  viewed  at  the  same  angle  and  likewise 
illuminated  from  the  same  direction.  Specular  reflection 
was  carefully  avoided.  The  results  for  the  carbon  an;! 
tungsten  lamps  are  the  averages  of  a  great  many  determina¬ 
tions. 


COMPARISON  OF  ARC  AND  TUNGSTEN  LIGHTING 

Electric  Company,  Cleveland,  Ohio,  submitted  these  figures 
in  a  paper  on  the  lighting  of  mill  structures  before  the 
Association  of  Iron  and  Steel  Electrical  Fmgineers  at  its 
Milwaukee  meeting.  In  addition  to  the  arc  lamps,  the 
original  installation  was  supplemented  by  about  fifty  carbon 
drop-lamps  over  the  individual  machines.  These  were 
found  unnecessary  when  the  Mazda  units  were  employed. 
It  should  also  be  noted,  as  pointed  out  by  Mr.  Harrison, 
that  in  addition  to  producing  a  much  higher  average  in¬ 
tensity  of  light,  the  distribution  from  the  tungsten  units 
is  far  more  uniform.  The  intensity  from  the  arc  installa¬ 
tion,  on  the  other  hand,  varied  between  0.17  and  4.43  foot- 
candles  at  points  which  required  equally  gocd  lighting. 
In  the  accompanying  table  of  data  the  carbon  drop  lamps 
are  omitted. 


i 


Effect  of  Sleet  Storm  on  Distributing  Lines  at 
Rochester,  N.  Y. 

'I'he  accompanying  illustrations  show  in  rather  marked 
<!egree  the  effect  of  a  sleet  storm  which  swept  over  Roches¬ 
ter,  Y.,  early  last  month.  There  was  nothing  unusual 
about  the  storm  so  far  as  record-breaking  performances  are 
concerned ;  but  a  combination  of  snow  and  wind  was  suffi¬ 
cient  to  play  such  havoc  with  the  overhead  lines  of  the 


No  attempt  was  made  during  the  night  of  the  storm  to  make 
repairs,  the  linemen  devoting  their  efforts  to  clearing  the 
lines  and  eliminating  dangers.  Whenever  indications  in  the 
stations  showed  a  circuit  grounded  or  crossed  that  circuit 
was  shut  down  entirely.  In  the  early  part  of  the  evening 
a  telephone  wire  dropped  across  an  arc  circuit  with  fatal 
results  to  a  pedestrian,  and  the  Mayor  of  the  city  gave 
permission  to  shut  down  every  arc  circuit  having  aerial 
lines. 

Fig.  2  shows  a  pole  which  fell  over  the  tracks  of  the 
Iluffalo,  Rochester  &  Pittsburgh  crossing  at  Hague  Street, 
delaying  traffic  about  one  hour  until  propped  up  as  shown. 
The  two  double  cross-arms  on  top  of  the  pole  carry  lines  of 
the  Rochester  Railway  &  Light  Company,  and  it  will  be 
noted  that  every  wire  is  intact.  One  of  five  poles  near 
the  canal  on  South  Avenue  which  collapsed  during  the 
storm  is  shown  in  Fig.  3.  This  pole  was  doubie-guyed,  and 
the  point  of  breakage  occurred  between  the  points  of  guy 
attachment,  giving  mute  evidence  of  the  tremendous  crush¬ 
ing  strain  imposed  by  the  ice  and  snow  load.  This  canal 
pole  line  carries  two  three-phase  circuits  and  twelve  arc 
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lighting,  telegraph  and  telephone  companies  as  has  not  been 
known  in  a  long  time  in  the  Flower  City.  Rain,  which  had 
been  falling  in  the  afternoon  of  Jan.  3,  changed  to  heavy, 
wet  snow,  which  clung  to  the  wires  and  poles  and  cpiickly 
froze  with  falling  teniiierature  into  a  solid  mass.  As  the 
evening  ajiproached,  the  wind  began  to  increase  in  velocity, 
reaching  at  length  a  maximum  of  36  miles  an  hour,  .\dded 
to  this,  limbs  of  trees  weighted  down  with  an  accumulation 
of  snow  and  ice  began  to  snap  off  and  fall  across  the  already 
iieavily  loaded  wires,  and  here  and  there  entire  trees  were 
blown  against  the  poles  and  lines.  I'ig.  i  shows  how  the 
branches  of  trees  on  .Murray  Street  bore  down  on  the  jiole 
in  front  of  them.  I'he  wires  on  the  lower  arms  were  caught, 
demonstrating  the  desirability  of  getting  poles  and  wires 
otf  streets  where  shade  trees  are  encountered.  Many  poles 
throughout  the  city  were  found  in  like  condition. 


DOLES  liROKEN  AND  STRIPPED  OF  WIRES  NEAR 
CANAL  BRIDGE 


circuits.  A  force  of  linemen  had  five  new  60-ft.  poles  in 
place  and  all  circuits  cleared  the  day  after  the  storm,  b'ig.  4 
'.j,  ;  shows  a  pole  stripped  of  every  wire  except  the  guy  wires. 

- -  construction  to  withstand  an  ice  load  on  the  conductors  of 

FIG.  2 — WIRES  HANGING  ACROSS  RAILROAD  TRACKS.  CAUSING  0.5  ill.  with  wiiid  pressure  of  8  lb.  per  S(|.  ft.  on  the  pro- 
DELAY  TO  TRAINS  jccted  area  of  the  wires  so  loaded.  Wires  were  found 

coated  with  1.5  in.  of  ice.  and  during  short  periods  the  wind 
pressure  imposed  a  strain  much  greater  than  that  specified. 

.\s  a  result  of  the  storm  the  company  proposes  to  push 
its  rear-lot-line  method  of  distribution  with  high-potential 
wires,  transformers,  etc.,  underground  and  the  low-potential 
and  service  wires  on  short  poles  on  private  property  as 
free  from  trees  as  possible  and  with  the  telephone  wires 
strung  below  the  light  wires. 


rile  Niagara,  Lockport  &  Ontario  Lower  Coniiiany  shut 
ilown  its  transmission  lines  very  early  during  the  storm  so 
that  every  available  machine  in  the  stations  of  the  Roches¬ 
ter  Railway  &  Light  Company  had  to  be  started  in  order  not 
(.Illy  to  maintain  good  local  service  but  also  to  afford  some 
relief  to  the  Syracuse  aiul  the  Hutfalo,  Lockport  it  Rociiester 
railwavs,  which  were  suffering  from  the  Niagara  shut-down. 
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Letter  to  the  Editors 


Electric  Fuse  Testing^ 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — The  article  on  “Electric  Fuse  Testing”  by  Dr. 
A.  A.  Somerville  in  your  issue  dated  Jan.  18,  1913,  conveys 
a  very  incorrect  impression  to  those  of  your  readers  who 
have  had  no  opportunity  of  investigating  this  subject  care¬ 
fully  and,  further,  contains  several  contradictions  and  erro¬ 
neous  conclusions. 

The  author  claims  that  his  investigations  have  disclosed 
several  new  features.  After  reading  the  paper  most  care¬ 
fully,  it  does  not  appear  that  there  is  a  single  statement 
contained  therein  that  has  not  already  been  touched  upon 
by  earlier  investigators,  and  these  features  are  in  no  sense 
new.  His  claim  of  having  made  an  “exhaustive  series 
of  tests”  is  hardly  borne  out  by  the  brief  description  given 
or  by  the  conclusions  he  draws  from  his  very  limited  num¬ 
ber  of  observations.  The  art  of  fuse  construction  is  by  no 
means  so  simple.  V  arious  investigators  have  spent  prac¬ 
tically  their  entire  time  for  many  years  in  covering  this 
field.  Is  it  possible,  then,  for  an  observer  to  reach  definite 
conclusions  from  any  such  set  of  experiments  as  is  referred 
to?  Many  of  the  conclusions  are  so  contrary  to  accepted 
laws  that  they  disclose  at  once  the  superficial  nature  of  the 
investigations. 

The  author  states  that  “the  capacity  of  fuses  increases 
with  time  because  repeated  annealing  renders  the  fuse  metal 
a  better  conductor.”  This  statement  is  not  borne  out  by 
the  facts,  and  if  there  is  any  variation  whatsoever  in  the 
fuse  capacity,  it  is  a  slight  lowering  of  the  current-carrying 
power  due  to  the  tendency  to  crystallization  of  the  fuse 
metal  under  repeated  heating  and  cooling,  which  renders  it 
more  readily  separable.  This  tendency,  however,  is  so  slight 
that  except  in  cases  where  the  link  is  absolutely  broken  by 
the  expansion  of  the  tube  it  is  almost  indeterminable.  The 
possibility  of  annealing  lead  tin  alloys,  or  alloys  in  that 
classification,  is  certainly  a  most  remarkable  suggestion. 

The  author's  description  of  the  cartridge  fuse  would 
indicate  a  most  profound  lack  of  familiarity  with  that  de¬ 
vice.  since  the  description  is  quite  different  from  the  almost 
universal  standard  of  inclosed  fuses.  The  article  says: 
“This  tube  is  fitted  with  metal  caps  to  slip  into  terminal 
receptacles  of  the  holder.  The  fuse  wire  is  soldered  or 
riveted  to  these  metal  caps.”  This  is  quite  incorrect,  as  it 
is  the  prevailing  practice  of  standard  approved  fuse  manu¬ 
facturers  to  attach  the  fuse  wire  to  copper  terminals  which 
are  then  soldered  to  the  cap,  and  in  no  single  instance  have 
I  ever  seen  one  in  which  the  fuse  wire  was  riveted  to 
the  cap. 

His  next  conclusion  that  “almost  any  kind  of  wire  can  be 
used  as  a  fuse”  (and  from  the  context  this  conclusion  must 
be  taken  to  apply  to  inclosed  fuses)  is  contrary  to  the 
universally  accepted  laws  of  fuse  design  by  the  best  known 
engineers  who  have  given  this  subject  a  study. 

The  practically  verbatim  copy  of  the  Underwriters’  rules 
which  the  article  contains  can  certainly  not  be  looked  upon 
as  embodying  new  and  important  discoveries,  since  these 
rules  have  been  in  public  print  in  their  present  form  since 
1905  and  have  undoubtedly  been  read  by  the  great  mass  of 
the  readers  of  your  paper. 

The  author  states  that  he  has  examined  the  action  of 
zinc,  tin,  copper,  aluminum  and  magnesium,  and  three  in¬ 
sulating  materials,  manganese  dioxide,  slaked  lime  and 
borax,  and  from  these  very  limited  investigations  draws 
the  following  conclusions:  “Any  metal  may  be  used  as  a 
fuse  strip,  and  if  conditions  are  properly  adjusted,  the  fuse 
will  blow  at  a  fairly  definite  overload.”  These  conclusions 
are  quite  incorrect  according  to  the  general  accepted  prac¬ 
tice.  The  fact  is  that  no  metal  of  high  melting  point  such 
as  copper  can  be  used  in  inclosed  fuses,  except  possibly  in 
those  of  very  low  ampere  capacity,  since  the  temperature 


rise  will  go  far  beyond  that  permitted  by  the  Underwriters 
or  permissible  in  inclosed-fuse  design. 

The  author  states  that  “the  controlling  features  are  rela¬ 
tive  values  of  length,  width  and  thickness  of  the  strip,  to¬ 
gether  with  the  amount  and  kind  of  insulating  powder  sur¬ 
rounding  it.”  In  this  conclusion  he  has  entirely  overlooked 
what  is  unquestionably  one  of  the  most  important  features 
of  all  fuse  design  particularly  applicable  to  fuses  of  large 
capacity,  which  has  been  so  carefully  investigated  and  so 
repeatedly  proved  that  it  has  now  become  a  recognized  law 
of  fuse  design  by  all  engineers,  and  that  is  the  volume  and 
distribution  of  the  metal  and  extension  of  its  surface  within 
the  filling. 

Contrary  to  the  author's  conclusions  that  all  metals  give 
equally  clear  breaks,  there  is  a  marked  diflference  in  the 
character  of  breaks  of  permissible  fuse  metals.  Some  alloys 
can  be  produced  which  at  temperatures  below  the  melting 
point  break  owing  to  crystallization.  Other  metals  or  alloys 
are  wholly  unsuitable  for  fuse  use,  although  of  low  melting 
point,  owing  to  the  fact  that  they  will  remain  in  a  molten 
condition  within  the  filling  without  rupturing  the  circuit 
unless  special  precautions  are  taken  to  guard  against  such 
a  contingency. 

A  further  conclusion  in  regard  to  what  is  termed  “the 
insulating  powders,”  or  what  is  commonly  known  as  filling, 
is  erroneous  in  that  it  conveys  the  idea  that  practically  any 
filling  can  be  employed  provided  it  is  a  good  thermal  con¬ 
ductor.  This  is  contrary  to  the  accepted  laws.  Certain 
materials  which  have  a  very  high  thermal  conductivity  are 
knowm  to  be  wholly  unsuitable  for  filling  owing  to  the  fact 
that  their  physical  form  or  chemical  composition  unsuits 
them  for  this  purpose. 

The  conclusion  reached  regarding  the  load  that  a  fuse 
will  carry  apparently  entirely  ignores  the  subject  of  the 
area  of  the  fuse  and  the  radiation  factor  which  has  so 
important  a  bearing  on  this  subject. 

The  author’s  final  conclusions  “that  fuses  at  their  best 
are  very  unreliable,  and  no  two  fuses  except  by  chance  will 
operate  in  the  same  way,”  is  certainly  quite  contrary  to 
the  conclusions  he  has  already  reached  in  the  earlier  por¬ 
tion  of  his  article,  viz.,  “that  fuses  will  blow  at  a  fairly 
definite  overload.”  The  deviation  in  blowing  time  the 
author  states  “will  usually  be  25  per  cent  of  the  average.” 
While  not  admitting  this  to  be  the  fact,  since  I  know  it  is 
perfectly  possible  to  construct  fuses  with  a  degree  of  ac¬ 
curacy  which  is  considerably  greater  than  the  Underwriters 
require,  the  important  consideration  from  the  user's  stand¬ 
point  is  what  possible  difference  it  could  make  if  a  fuse 
did  vary  two  or  three  seconds  in  its  blowing  time  at,  say, 
TOO  per  cent  overload.  The  author  has  apparently  over¬ 
looked  the  fact  that  the  Underwriters  have  very  carefully 
specified  the  blowing  time  at  specific  overloads  of  50  per 
cent.  In  the  o-to-30-amp  class  one  minute  is  the  maximum 
time  allowable.  Suppose  a  fuse  does  blow  with  fifteen 
seconds  variation  in  time  as  compared  with  another,  and 
still  within  the  one-minute  limit,  it  is  difficult  to  see  how 
that  in  any  way  affects  its  value  as  a  protective  device,  as 
the  variation  is  far  too  small. 

It  is  the  practice  of  the  Underwriters’  Laboratories  to 
test  frequently  the  product  of  fuses  made  by  the  manu¬ 
facturers  on  their  approved  list.  At  frequent  intervals  they 
go  out  into  the  open  market  and  purchase  fuses  from  stock, 
and  these  frequent  tests  check  in  a  most  effective  way  the 
product  of  all  of  the  factories.  Far  from  being  the  abso¬ 
lutely  unreliable  devices  Dr.  Somerville  w’ould  indicate, 
fuses  are  constructed  on  accurate  and  definitely  accepted 
rules.  As  in  every  other  class  of  apparatus,  failures  occur, 
but  the  total  number  is  such  a  relatively  small  percentage 
of  the  total  number  of  fuses  produced  and  in  service  as  to 
bring  the  standard  of  fuse  construction  into  the  class  of 
high-quality  material.  L.  W.  Downes, 

Manager  D  &  W  Fuse  Company. 

Prozndence,  R.  /. 


414 


ELECTRICAL  WORLD 


VoL.  6i,  No.  8 


Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems — Notes  on  Practical  Subjects — Questions  and  Answers 


Electro-Mechanical  Waterwheel  Governor 

riic  accompanying  photograph  and  sketch  show  an  origi¬ 
nal  electro-mechanical  waterwheel  governor  which  is  in 
successful  operation,  giving  very  close  speed  regulation,  at 
the  hydroelectric  plant  of  the  St.  Croix  I’ower  Company, 
Somerset,  Wis.  This  station  supplies  energy  to  the  St. 
I’aul  (Minn.)  Gas  Light  Company’s  electrical  system. 


FUi.  I — ELECTRIC  GOVERNOR,  ST.  CROIX  POWER  COMPANY  PLANT, 
SOMERSET,  WIS. 


'I'he  governor  was  devised  and  built  by  Mr.  John  Pearson, 
superintendent  at  Somerset,  and  is  the  subject  of  patents 
recently  granted  him. 

In  this  governor  centrifugal  fly-balls  actuate  electrical 
contacts  which,  through  a  clutch,  control  a  differential  gear¬ 
ing  device  operating  the  gate  motion.  The  fly-balls  as 
shown  are  very  light,  since  they  are  required  to  do  no  work 
except  operate  the  floating  contacts  through  the  crank-arm. 
To  reduce  the  current  strength  required  here  and  to  elimi¬ 
nate  arcing,  the  fly-ball  contacts  simply  control  relay  con¬ 
tactors  which  are  also  energized  from  the  machine  exciter 
circuit.  'I'he  current  carried  by  these  secondary  contactors 
approximates  4  amp  at  no  volts  for  each  of  the  clutch- 
actuating  magnets,  and  to  reduce  such  arcing  as  might  occur 
condensers  are  bridged  across  the  latter  gaps.  Depending 
on  which  operating  .solenoid  is  energized,  the  corresponding 
wheel  and  worm  are  engaged  by  the  armature,  thus  deriving 
mechanical  power  from  the  main  turbine  shaft  to  work  the 
gate  shaft,  and  opening  or  closing  the  gate  as  required. 

The  sketch  makes  clear  the  mechanical  arrangement. 
'I'he  main  generator  shaft,  running  at  300  r.p.m.,  is  geared 
to  the  worm  shaft  through  an  intermediate  pinion.  The 
worm  shaft  serves  as  the  spindle  for  free-running  sleeves 
carrying  right-hand  and  left-hand  worm  gears  and  leather- 
covered  friction  disks.  Through  these  friction  disks  either 
worm  can  be  driven  by  the  shaft,  depending  on  which 
direction  the  armature  lever  applies  pressure.  Each  worm 
drives  its  corresponding  differential  gear  (with  both  of 
which  the  gate-actuating  shaft  is  meshed),  so  that  the  gate 
shaft  can  be  driven  in  either  direction  as  determined  by 
the  movement  of  the  armature  lever  and  the  engagement 
of  the  friction  clutches.  Provision  is  also  made,  with  the 


aid  of  springs,  for  effecting  the  centering  of  the  armature 
arm.  This  centering  arrangement  keeps  the  armature  in 
position  when  not  operated  upon  by  the  magnet  coils.  Out¬ 
side  of  the  centering  mechanism  are  friction  brakes  which 
interrupt  the  friction  drives  when  disengaged  by  the  arma¬ 
ture  movement. 

It  was  to  insure  the  noiseless  operation  of  the  governor 
that  worm  gears  were  used,  while  to  render  the  apparatus 
sensitive  to  rapid  starting  and  stopping  friction  drives  were 
employed.  'I'he  epicyclic  or  differential  gears  at  the  reverse 
motion  were  selected  in  order  to  secure  positive  action,  free 
from  pawls,  ratchets,  springs,  etc. 

To  start  the  waterwheel  controlled  by  this  governor,  the 
gate  need  be  opened  by  hand  only  enough  to  cause  the 
waterwheel  to  turn;  this  is  accomplished  through  a  hand- 
shaft  and  gear,  not  shown.  After  the  machine  is  moving, 
the  remaining  starting  governing  action  can  be  secured  by- 
power  through  pushing  on  the  friction  disks  with  the  aid 
of  a  special  handle.  Excellent  lubrication  of  all  parts  is 
secured  by  inclosing  the  w'orm  gears  and  other  fast-running 
pinions  in  tight  housings  filled  with  oil. 

Inserted  in  the  primary  control  circuits  will  be  noted 
limit  contacts  which  are  actuated  by  the  gate  movement. 
One  contact  cuts  out  the  opening-magnet  circuit  as  soon  as 
the  gate  has  reached  its  full  aperture.  The  other  prevents 
further  operation  of  the  closing  magnet  when  the  generator 
is  running  without  load  at  full  speed.  This  stop  is  essential; 
for  in  case  of  sudden  interruption  to  the  load,  caused  by 
operation  of  circuit-breakers,  fuses  or  other  accident,  the 
governor  will  hold  the  machine  down  to  normal  speed  until 
the  operator  can  reach  it.  Again,  in  case  several  wheels 
are  in  service  pulling  synchronous  alternators  paralleled, 
the  gate  will  be  promptly  closed  so  that  no  machine  will  be 
operated  as  a  motor. 

The  compensatory  or  anti-racing  device  is  also  of  special 
interest.  The  feature  of  this  is  an  ingenious  dash-pot 


FIG.  2 — DIAGRAM.M.VTIC  ARRANGEMENT  OF  GOVERNOR  PARTS 


mechanism  with  a  slotted  piston  and  valve  partition  which 
by-passes  oil  when  the  piston  is  removed  from  its  center 
position.  A  system  of  springs,  rollers,  arms,  etc.,  acts  to 
return  the  dash-pot  to  its  central  position  when  diverted 
from  normal.  As  this  compensating  dash-pot  is  mounted 
in  a  vertical  position,  no  stuffing  box  is  needed  for  the 
piston.  The  compensating  mechanism  thus  operates  to 
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interrupt  the  fly-ball  control  contact  as  soon  as  the  re¬ 
quired  speed  change  has  been  accomplished,  at  once  opening 
the  actuating  contact  and  preventing  over-travel  of  the 
gate  motion.  But  if  a  very  large  load  change  has  taken 
place  suddenly,  the  piston,  in  its  effort  to  stop  the  gate 
movement,  will  pass  considerably  above  the  partition  in 
the  pipe  valve,  thus  allowing  the  oil  to  by-pass  and  reducing 
the  action  of  the  piston.  In  other  words,  the  anti-racing 
device  opposes  the  action  of  the  fly-balls,  but  as  the  speed 
varies  more  and  more  this  opposition  is  less  and  less. 

In  the  system  of  levers  connecting  the  dash-pot  with  the 
gate  motion  is  a  speed-changing  or  equalizing  device,  bv 
means  of  which  through  lengthening  or  shortening  the  rotl 
by  the  double  thumbscrew,  the  load  on  the  wheel  may  be 
increased  or  decreased  at  will  when  running  in  parallel 
with  other  machines. 


Home-Made  Commutator  Truing  Rig 

In  a  great  many  stations  the  usual  practice  in  turning 
down  commutators  is  to  remove  the  armature  entirely  from 
the  machine  and  place  it  in  a  lathe,  if  one  be  available,  or 
else  send  it  to  some  nearby  machine  shop.  In  either  case  the 
machine  is  useless  until  the  armature  is  reset,  and  ignoring 
entirely  the  annoyance  of  taking  the  machine  apart  and  the 
bother  of  replacing  the  armature  in  its  exact  position  again, 
the  time  lost  plus  the  actual  cost  of  turning  down  the  com¬ 
mutator  every  once  in  a  while  is  no  mean  item  of  expense. 
In  the  station  of  the  Renovo  Edison  Light,  Heat  &  Power 
Company  at  Renovo,  Pa.,  recourse  is  had  to  home-made 
rigs  which  serve  the  purpose  excellently  and  have  moreover 
the  added  advantage  that  the  work  of  turning  down  the 
commutator  can  be  done  without  removing  the  armature 
from  the  machine  at  all.  Nor  is  the  rig  intricate  or  ex¬ 
pensive;  it  merely  represents  the  ideas  of  a  practical  man 
desirous  of  avoiding  the  necessity  of  dismantling  a  machine 
every  time  a  commutator  has  to  be  turned  doVvn.  For  this 


FIG.  I — APPLICATION  OF  LATHE  REST 


purpose  use  is  made  of  a  lathe  rest  having  a  sufficient  range 
to  turn  down  any  commutator  up  to  one  22  in.  wide,  with¬ 
out  readjustment  or  realignment. 

Fig.  I  shows  the  lathe  rest  fastened  to  an  iron  brace  for 
use  in  turning  down  the  commutator  of  a  i  lo-hp  motor. 
The  illustration  shows  how  the  frame  of  the  machine 
can  be  used  as  a  support  for  the  rig.  The  brace  and 


rest  are  shown  applied  to  the  armature  frame  and  re.idy 
for  use,  except  that  the  rest  is  not  lowered  to  the  center  of 
the  commutator  as  in  operation;  otherwise  a  full  view  of 
the  device  could  not  be  obtained.  Just  enough  brush-holders 
need  be  removed  to  allow  room  for  the  brace  and  rest. 

The  same  lathe  rest  applied  to  a  different  type  of  machine 
in  the  station  at  Renovo  is  shown  in  Fig.  2.  Here  two  cast- 


FIG.  2 — LATHE  REST  BLOCKED  UP  FOR  OPERATION 


iron  tees  were  taken  from  the  scrap  heap  and  bolted  to¬ 
gether  with  a  hard-wood  block  between  them  to  get  the 
proper  height.  A  brace  of  wood  extending  from  the  top 
flange  of  the  tee  to  the  opposite  side  of  the  base  frame  of 
the  machine  is  used  to  stiffen  the  tees  or  tool  post.  Holes 
were  drilled  in  the  base  frame  of  the  machine  and  the  tees 
bolted  to  it.  This  rig  was  got  up  in  an  emergency  eight 
years  ago,  and  it  worked  so  well  that  the  wooden  brace  is 
now  replaced  by  an  iron  brace  and  the  emergency  truing 
device  made  a  permanent  affair. 

The  time  required  to  set  up  the  lathe  rest,  turn  off  the 
commutator  and  take  down  the  tools  varies  from  two  tO' 
four  hours,  depending  on  the  size  and  condition  of  the  com¬ 
mutator.  The  tool  may  be  used  right-handed  or  left-handed, 
and  the  entire  cost  of  the  lathe  rest,  tools,  brace  and  post 
was  about  $40.  The  cost  of  removing  one  iio-hp  motor 
armature  and  putting  it  back  ready  for  use  would  be  at 
least  $30,  besides  the  inconvenience  and  risk  of  damaging 
the  armature.  This  cost  means  the  dismantling  of  the 
machine  without  the  aid  of  a  crane.  Mr.  F.  M.  Noecker  is 
the  general  manager  of  the  Renovo  station,  which,  although 
small  in  size  and  output,  has  many  features  of  interest  not 
possessed  by  much  larger  stations. 


Converting  a  Motor  from  a  60-Cycle  to  a  133-Cycle 
Machine 

What  changes  are  necessary  in  order  to  convert  a  5-hp,  three-phase, 
440-volt,  60-cycIe,  900-r.p.ni.  motor  to  a  133-cycle  m.achine?  The  primary 
winding  is  arranged  with  eight  poles  in  series  per  phase,  star-connected. 

N.  H. 

When  rearranged  for  sixteen  poles  the  speed  will  be  about 
1000  r.p.m.,  which  should  be  satisfactory.  Make  the  coil- 
throw  one-half  the  present  value,  thus  giving  a  pole  surface 
one-half  of  the  present  area.  With  all  coils  in  series  per 
phase,  star-connected,  the  voltage  per  turn  will  be  the 
same  as  before  and  the  core  flux  density  about  90  per  cent 
of  the  former  value,  which  should  prove  fairly  satisfactory. 
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Digest  of  Current  Electrical  Literature 


Abstracts  of  Important  Original  Articles  Appearing 
in  the  Periodical  Electrical  Press  of  the  World 


Generators,  Motors  and  Transformers 

High  Angular  Speeds. — Maurice  Le  Blanc. — A  long 
illustrated  paper  on  the  realization  of  very  high  angular 
speeds.  In  the  first  part  of  his  paper  the  author  points  out 
the  importance  of  high  speeds  of  about  30,000  r.p.m.  for 
the  construction  of  steam  turbines  of  low  capacity  with  a 
-single  wheel,  or  of  alternators  driven  by  such  turbines,  or 
of  rotary  compressors.  In  the  second  part  the  author 
shows  how  these  enormous  angular  speeds  can  be  realized 
without  causing  trouble  if  the  rotor  is  permitted  to  choose 
at  will  its  axle  of  rotation.  In  the  third  part  the  author 
studies  the  devices  which  permit  the  equilibrium  of  the 
rotor  to  be  re-established  automatically  when  this  equi- 
lihrium  is  being  disturbed  by  centrifugal  forces. — Bidl.  de 
I’ Assoc.  Tcchn.  Maritime,  Xo.  23,  1912;  abstracted  in 
La  Re-i  ue  Elec.,  Jan.  17,  1913. 

Heavy  Electric  Engineering. — F.  Xiethammek. — A  con¬ 
tinuation  of  his  long  lecture  before  the  Electrical  Society 
of  \"ienna  on  comparisons  of  heavy  electrical  engineering 
in  the  United  States  and  in  Europe.  In  the  present  instal¬ 
ment  the  author  deals  with  oil  switches  and  protective 
devices  on  overhead  lines  and  passes  over  to  a  discussion 
of  electric  lighting  and  heating. — Elek.  und  Mascli. 
(X’ienna),  Feb.  2,  1913. 

Return-Energy  Testing  of  Direct-Current  Traction  Mo¬ 
tors. — With  reference  to  the  recent  article  of  W.  E. 
hrench,  F.  M.  Denton  writes  that  the  return-energy,  or 
“pum])-back,"  method  of  testing  as  applied  to  direct-current 
railway  motors  is  l)y  no  means  new  and  gives  diagrams  of 
ihe  arrangement  of  the  test  as  it  is  usually  carried  out  by 
the  (leneral  Electric  Company  at  Schenectady.  X.  Y.  G. 
W  .  O’Howe  writes  that  the  application  of  the  Hopkinson 
test  to  series  motors  is  looked  upon  as  a  standard  in  many 
works. — London  Electrician,  Jan.  31,  1913. 

.irmaturc  Construction. — R.  Livingstone. — The  conclu¬ 
sion  of  his  article  on  some  mechanical  points  in  armature 
eonstruction.  In  the  present  instalment  the  author  deals 
especially  with  the  unbalanced  magnetic  pull  on  rotors. — 
London  Electrician,  Jan.  31,  1913. 

Transformers. — J.  Reyval. — -‘Xn  illustrated  article  on  the 
construction  of  single-phase  transformers  with  special  ref¬ 
erence  to  the  losses.  He  shows  that  for  certain  cases  trans¬ 
formers  with  as  small  no-load  losses  as  possible  must  be 
used  while  in  other  cases  the  no-load  losses  are  of  small 
])ractical  importance  as  the  design  must  be  adapted  to  the 
conditions  according  to  the  requirements  of  the  case. — 
La  Eumicre  Elcc.,  Eeb.  i.  1913. 

Lamps  and  Lighting 

.Metallic-Eilament  Lamps  Versus  Arc  Lamps. — P.\ul 
Stahl. — An  article  on  the  present  strong  competition  be¬ 
tween  metallic-filament  lamps  and  arc  lamps.  The  metallic- 
filament  lamp  has  already  captured  a  considerable  part  of 
the  field  formerly  held  by  the  arc  lamp,  but  the  arc  lamp 
maintains  its  strength  for  exterior  lighting,  street  lighting, 
lighting  of  railroad  depots,  etc.,  though  even  in  these  fields 
the  large  metallic-filament  lamp  will  in  time  become  popu¬ 
lar.  Eor  interior  lighting  and  for  show-window  lighting 
the  metallic-filament  lamp  has  practically  replaced  the  arc 
lamp  and  many  of  its  advantages  shown  there  will  also 
count  in  exterior  lighting. — Elek.  An:;.,  Jan.  26.  1913. 

Intrinsic  Brilliancy  of  the  Gloxvrvorm. — H.  E.  Ives  and 
C.  W.  JoRiiAN. — An  abstract  of  an  American  Physical 


Society  paper.  Even  more  important  than  the  luminous 
efficiency  of  the  glowworm  is  the  intrinsic  brightness  of 
the  light  emitted.  A  species  of  glowworm  was  studied  for 
this  purpose  on  account  of  giving  a  steady  glow  from  its 
luminous  abdominal  areas.  The  brightness  of  these  spots 
was  compared  directly  with  that  of  a  white  blotting  paper 
illuminated  by  a  lo-cp  standard  incandescent  lamp.  By 
proper  manipulation  of  the  glowworms  their  bright  areas 
were  visible  directly  against  the  white  surface,  with  no 
dividing  line,  making  possible  a  very  close  match  by  moving 
the  incandescent  lamp  to  and  fro.  It  was  found  that  the 
luminous  spots  were  as  bright  as  the  blotting  paper  under 
an  illumination  of  190  meter-candles,  or  considerably 
brighter  than  white  surfaces  are  ordinarily  when  illuminated 
hy  artificial  light  (about  25  meter-candles).  Taking  the 
albedo  of  blotting  paper  as  0.76,  it  follows  that  the  candle- 
power  per  square  centimeter  of  the  glowworm  is  0.0046.  In 
order,  therefore,  to  obtain  25  meter-candles  on  a  plane  2 
m  below  a  light  source,  the  latter  would  have  to  be  about 
2  sq.  m  in  area.  The  source  would  give  100  cp,  which 
should  he  sufficient  to  illuminate  a  room  having  five  times 
the  area  just  stated.  A  peculiarity  of  most  instances  of 
chemi-luminescence  is  their  excessively  low  specific  bright¬ 
ness.  On  the  other  hand,  most  artificial  illuminants  are  of 
such  excessive  brightness  that  the  light  must  be  spread  over 
a  greater  area  by  the  use  of  diffusing  glass  or  reflecting 
surfaces.  The  intrinsic  brilliancy  of  the  glowworm  lies  be¬ 
tween  these  extremes.  It  appears,  therefore,  that  the  solu¬ 
tion  not  only  of  the  problem  of  light  efficiency  but  also  of 
that  of  light  intensity  may  follow  from  copying  the  process 
exhibited  by  the  firefly. — Phys.  Reviczv,  January,  1913. 

Generation,  Transmission  and  Distribution 

Blackburn. — An  illustrated  article  on  the  electricity  sup¬ 
ply  of  Blackburn,  England.  A  sketch  of  the  history  and 
gradual  development  of  the  station  is  given.  There  are  in¬ 
stalled  fifteen  generators  of  various  types  and  makes,  all 
driven  by  reciprocating  engines.  These  generators  deliver 
either  direct-current  or  alternating-current  energy  directly 
to  the  mains  for  meeting  the  lighting  demands.  In  connec¬ 
tion  with  a  motor-generator  which  raises  the  voltage  from 
440  to  500.  they  also  supply  energy  for  traction,  a  battery 
and  booster  which  are  connected  across  this  motor  genera¬ 
tor  preventing  the  lighting  voltage  from  being  unduly  dis¬ 
turbed.  To  satisfy  the  recent  considerable  increase  in  the 
motor  load,  extensions  have  been  provided,  consisting  of 
two  2ooo-kw  high-pressure,  impulse-type  turbo-alternators 
which,  when  running  at  3000  r.p.m.,  generate  three-phase 
currents  at  a  pressure  of  6000  volts  and  a  frequency  of  50 
cycles. — London  Electrician,  Jan.  31,  1913. 

Pump. — The  difficulties  attending  the  pumping  of  liquids 
holding  solids  in  suspension  are  mentioned,  and  a  descrip¬ 
tion  is  given  of  a  new  pump,  designed  by  R.  C.  Parsons, 
which  by  means  of  a  knife  blade  cuts  up  solids  which  are 
passed  into  it.  Its  applicability  for  drainage  work  is 
pointed  out,  and  a  description  is  given  of  some  tests  which 
it  has  undergone. — London  Electrician,  Jan.  31,  1913. 

Electricity  in  Tin  Mines. — H.  Thieme. — The  conclusion 
of  his  descriptive  article  on  the  hydraulic  and  hydroelectric 
plant  of  a  tin  mine  in  Ulu  Guroh,  Tekkah,  India,  with  notes 
on  the  advantages  of  electricity  in  tin  mining. — Elek.  Zeit., 
Jan.  30,  1913. 
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Traction 

Single-Phase  Locomotive. — Van  Cauwenberghe. — An 
illustrated  translation  of  his  recent  German  paper  on  the 
1500-hp,  single-phase  Jeumont  locomotive  used  on  a  French 
line. — London  Electrician,  Jan.  31,  1913. 

Installations,  Systems  and  Appliances 

Association  of  Austrian  and  Hungarian  Central  Stations. 
— An  account  of  the  ninth  annual  convention  of  the  Asso¬ 
ciation  of  Austrian  and  Hungarian  Central  Stations  held  last 
year  in  Salzburg.  The  association  has  ninety-two  ordinary 
members,  representing  105  stations,  and  five  extraordinary 
members.  Lederer  read  a  paper  on  the  tungsten  lamp, 
Beron  one  on  fuses,  Hartmann  one  on  the  competition 
which  has  arisen  to  central  stations  from  coal  mines,  and 
Kvetensky  one  on  the  position  which  the  Austrian  post  and 
telegraph  department  is  taking  with  respect  to  high-tension 
overhead  lines.  A  report  was  presented  by  the  committee 
on  first  aid  in  case  of  electric  accidents.  Dr.  Jellinek  em¬ 
phasized  the  importance  of  practical  resuscitation  and  re¬ 
ported  on  the  good  results  he  had  obtained  with  the  pul- 
motor.  Methods  of  propaganda  to  further  the  use  of  elec¬ 
tricity  and  various  problems  of  bookkeeping  in  central  sta¬ 
tions,  especially  depreciation,  were  discussed. — Elek.  Zeit., 
Jan.  13,  1913. 

Lighting  Battery  for  Central  Stations. — An  account  of 
the  discussion  which  followed  the  recent  paper  of  F.  H. 
Whysall  in  London  on  the  use  of  a  large  lighting  battery 
in  connection  with  central  stations.  J.  S.  Highfield  em¬ 
phasized  that  of  first  importance  is  the  greater  security 
insured  by  the  battery.  The  advantage  of  the  battery  from 
the  point  of  view  of  taking  the  peak  load  is  rather  in  the 
opposite  direction  to  its  advantage  from  the  point  of 
view  of  security,  because  if  an  accident  happened  at  the 
time  of  peak  load  the  battery  would  be  partly  run  down,  and 
therefore  the  battery  can  really  be  only  partly  used  for 
both  purposes.  Nevertheless,  he  is  quite  satisfied  about  the 
value  of  large  batteries.  The  method  of  control  is  of  the 
greatest  importance  and  would  permit  of  much  discussion, 
but  for  a  general  lighting  and  motor  load  he  thinks  that  the 
best  solution  is  the  use  of  a  hand-controlled  booster  for 
charging  and  discharging,  and  he  would  also  like  to  have 
a  short-circuiting  switch,  so  that  in  the  case  of  a  very  bad 
accident  it  could  be  rapidly  closed  and  the  booster  saved 
from  destruction.  A.  M.  Taylor  said  that  the  practical 
results  given  by  the  author  confirm  his  theoretical  results 
as  to  the  saving  in  coal.  He  disagreed  with  the  opinions 
recently  expressed  that  the  battery  is  of  no  use  because  of 
the  large  extension  of  alternating-current  plant,  and  he 
considers  that  the  battery  is  really  valuable  in  a  station  that 
combined  alternating-current  distribution  with  continuous- 
current  supply.  Considering  all  the  saving  to  be  effected  by 
the  battery,  it  would  pay  to  introduce  rotary  converters  ca¬ 
pable  of  operating  reversely,  using  them  to  take  the  enor¬ 
mous  discharge  from  the  battery  and  to  send  it  to  the 
alternating-current  mains,  using  it  as  an  alternating-current 
standby.  R.  T.  Smith  gave  figures  on  the  battery  of  the 
Great  Western  supply  station  at  Port  Royal  for  traction  or 
lighting.  The  maximum  load  on  the  generating  station 
with  batteries  is  2720  kw,  while  without  the  batteries  it  is 
3870  kw.  The  station  load  with  batteries  is  actually  taken 
by  three  steam  sets,  whereas  without  them  five  steam  sets 
would  have  been  required.  The  daily  load-factor  on  the 
steam  plant  with  the  batteries,  corresponding  to  the  figures 
given  by  the  author,  is  58  per  cent,  and  without  the  batteries 
41  per  cent,  showing  an  improvement  in  load-factor  of  17 
per  cent.  Of  course,  the  percentage  gain  in  load-factor  due 
to  a  battery  simply  depends  on  the  percentage  of  the  total 
output  passing  through  the  battery.  He  would  suggest  that 
the  most  economical  amount  of  the  total  output  to  go 
through  the  batteries  is  between  15  per  cent  and  20  per  cent. 
C.  P.  Sparks  said  with  regard  to  the  position  of  the  battery 
that,  so  far  as  a  general  supply  is  concerned,  he  is  of  opin¬ 


ion  that  it  should  be  placed  in  the  substation  instead  of  in 
the  generating  station. — London  Electrician,  Jan.  31,  1913. 

Electricity  Supply. — G.  W.  Meyer. — The  first  part  of  a 
review  of  the  present  status  of  electric  energy  supply  and 
prospects  of  further  developments.  The  author  sketches 
the  development  from  the  pure  direct-current  system  to  the 
three-phase  system  and  the  combined  three-phase  and  di¬ 
rect-current  system,  the  introduction  of  turbo-generators 
into  central  stations,  and  the  evolution  of  the  very  large 
central  station. — Elek.  Anz.,  Jan.  13,  1913. 

Propaganda  for  Electricity. — E.  Wikander. — A  lecture 
given  before  the  Electrical  Society  of  Vienna  on  new  ten¬ 
dencies  in  the  propaganda  for  electricity  and  on  other 
means  to  encourage  greater  sale  of  electrical  energ\'  and 
electric  apparatus. — Elek.  und  Masch.  (Vienna),  Feb.  2, 
1913- 

Wires,  Wiring  and  Conduits 

Aluminum  Cables. — An  abstract  of  a  report  of  E.  d’Hoop, 
presented  at  the  Christiania  convention  of  the  International 
Tramway  and  Light  Railway  Association.  The  use  of 
aluminum  cables  seems  to  be  developing  and  merits  special 
attention.  Eight  undertakings  report  that  they  have  them 
in  use,  namely,  Copenhagen  Municipal  Tramways,  Geneva 
Tramw’ays  Company,  Lausanne  Tramways,  Lyons  Tram¬ 
ways  &  Omnibus  Company,  Nuremberg  Municipal  Tram¬ 
ways,  Nogentais  (Paris)  Company,  the  Paris  General 
Omnibus  Company  and  the  Societe  Nationale  des  Chemins 
de  Fer  Vicinaux  de  Belgique,  Brussels.  The  last-named 
company  uses  only  aluminum  cables  for  high-tension  alter¬ 
nating  current.  On  the  other  hand,  the  cable  manufactur¬ 
ers  who  have  replied  mention  numerous  examples  of  the 
adoption  of  these  cables  for  both  high  tension  and  low  ten¬ 
sion.  The  proportion  admitted  between  the  useful  section 
of  aluminum  cables  in  comparison  with  copper  cables  of 
the  same  conductivity  oscillates  around  1.65.  The  useful 
section  of  cables  used  for  low  tension  frequently  exceeds 
1000  sq.  mm,  the  maximum  mentioned  reaching  1700  sq.  mm. 
The  Siemens-Schuckert  Company  gives  a  description  of  the 
installation  of  a  cable  with  a  single  aluminum  conductor 
for  single-phase  current  at  60,000  volts  on  the  Muldenstein- 
Bitterfeld  section  of  the  Prussian  State  Railways.  The 
first  application  of  these  cables  was  at  Rennes  in  1901,  but 
the  extended  use  of  them  dates  back  three  to  five  years  only. 
All  who  have  adopted  these  cables  state  that  they  are  satis¬ 
fied  with  them,  and  no  practical  drawbacks  have  been  ex¬ 
perienced.  The  making  of  the  joints  and  connections,  how¬ 
ever,  necessitates  the  exercise  of  special  care,  owing  to  the 
low  conductivity  of  the  oxide  of  aluminum,  which  may  form 
on  the  surfaces  of  the  pieces  to  be  connected.  The  ends  to 
be  joined  should  be  cleaned  most  carefully,  branch  sleeves 
of  large  contact  surface  used,  and  the  joint  made  as  rapidly 
as  possible  so  as  to  limit  the  effects  of  the  air.  The  fear  has 
been  expressed  that,  owing  to  the  considerable  capacity  of 
aluminum  cables,  the  increased  effects  of  resonance  may 
cause  piercing  of  the  insulation  in  case  of  a  sharp  break 
in  the  circuit ;  but  so  far  nothing  of  the  kind  appears  to  have 
occurred  with  those  companies  which  have  these  cables  in 
use.  The  desirability  of  using  aluminum  cables,  in  com¬ 
parison  with  copper,  depends  principally  on  pecuniary  con¬ 
siderations  and  the  relative  market  prices  of  the  two  metals. 
However,  there  is  an  advantage  in  using  aluminum  for 
cables  of  large  section  for  continuous  current.  In  some  in¬ 
stances  the  economy  thus  secured  exceeds  14  per  cent.  Ac¬ 
cording  to  a  formula  worked  out  by  the  Copenhagen  Tram¬ 
ways,  the  use  of  aluminum  is  advantageous  when  the  price 
of  aluminum  in  pounds  per  ton  is  lower  by  2.08  X  price 
of  copper  —  30.  This  formula  evidently  assumes  the  parity 
of  the  price  of  lead,  iron  hooping  and  the  other  materials 
used  in  the  manufacture  of  cables.  Independently  of  the 
question  of  price,  aluminum  cables  have  the  advantage,  in 
the  case  of  very  high  tension,  when  it  is  necessary  to  aug¬ 
ment  the  section  of  the  conductors  in  order  to  increase  the 
dielectric  rigidity. — London  Electrician,  Jan.  31,  1913. 
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Electrophysics  and  Magnetism 

Elementary  Electric  Charge. — K.  A.  Millikan. — An 
American  Physical  Society  paper  giving  a  summary  of  the 
results  obtained  in  the  work  of  the  pa.st  two  years  in  the 
determination  of  all  of  the  factors  entering  into  the  oil- 
drop  method  for  the  evaluation  of  the  elementary  electric 
charge.  The  final  result  is  that  this  elementary  electric 
charge  equals  4.774*  +  0.008  X  electrostatic  units. — 
Phys.  Review,  January,  1913. 

Resistance  of  Carbon  Contacts. — A.  L.  Clark. — The  au¬ 
thor  has  found  that  the  resistance  of  carbon  contacts  varies 
to  a  remarkable  extent,  not  only  with  pressure  and  current, 
but  also  with  the  time  and  in  a  very  regular  manner.  This 
regular  variation  with  time  after  eliminating  the  effect  of 
change  due  to  a  rise  of  temperature  seems  to  have  escaped 
notice  formerly.  The  author  has  investigated  the  time  re¬ 
lations  of  changes  in  resistance  in  carbon  contacts,  such  as 
are  commonly  used  in  telephone  transmitters.  Experi¬ 
ments  were  made  on  carbon  in  the  form  of  grains,  balls 
and  plates,  always  with  the  same  results.  The  experiments 
were  made  both  for  loose  and  for  tight  contacts,  and  the 
results  are  given  in  tables  and  diagrams. — Phys.  Review, 
January,  1913. 

Emission  of  Electrons  from  Hot  Bodies. — if.  L.  Cooke 
AND  O.  W.  Richardson. — An  abstract  of  an  American 
Physical  Society  paper  giving  an  account  of  experiments 
made  with  osmium  filaments  in  order  to  establish  the  ex¬ 
istence  of  the  cooling  effect  which  accompanies  the  emis¬ 
sion  of  electrons  from  hot  bodies.  The  experiments  appear 
conclusively  to  demonstrate  the  existence  of  the  effect  under 
investigation. — Phys.  Reznew,  January,  1913. 

Rcsolz’ing  Periodic  Curves. — Friedrich  Meurer. — A 
mathematical  article,  illustrated  by  diagrams,  in  which  the 
author  describes  a  new  method  for  resolving  a  periodic 
curve  into  its  fundamental  wave  and  higher  harmonics,  ac¬ 
cording  to  the  Fourier  series,  by  means  of  drawing  parallel 
lines  to  the  time  axis.  An  analytical  method  or  a  graphical 
method  may  be  employed  for  completing  the  process.  Sym¬ 
metric  half-waves  are  best  resolved  by  means  of  the  graph¬ 
ical  method,  non-symmetric  half-waves  by  the  analytical 
method. — Elek.  Zeit.,  Jan.  30,  1913. 

Electric  Conductivity  of  Glass  and  Quarts  Crystals. — R. 
Amrron. — An  account  of  careful  measurements  within  a 
large  temperature  interval  of  the  resistance  of  glasses  of 
simple  chemical  composition  as  a  function  of  the  compo¬ 
sition  and  as  a  function  of  the  temperature.  The  electric 
resistance  of  quartz  crystals  was  also  measured  to  deter¬ 
mine  how  it  depends  on  the  angle  of  the  plane  of  the  sample 
under  test  with  resjiect  to  the  crystallographic  axis. — Phys. 
Zeit.,  Feb.  i,  1913. 

Phyjiical  Rezdezv. — This  journal,  founded  in  1893,  was 
transferred  by  its  editors  (FT  L.  Nichols,  E.  Merritt  and  F. 
Hedell)  and  by  Cornell  University,  which  had  assumed  the 
financial  responsibility  for  the  publication,  to  the  American 
Physical  Society  with  the  beginning  of  this  year.  F.  Bedell 
is  to  be  the  managing  editor. — Phys.  Reznezv,  January,  1913. 

Units,  Measurements  and  Instruments 

Myriazvatt. — An  editorial  criticising  the  proposal  by  H. 
Ci.  Scott  and  H.  O’Neill  to  recognize  a  new  unit,  the  myria- 
watt.  ‘‘W  e  fail  to  see  any  substantial  ground  for  the  intro¬ 
duction  of  the  proposed  new  unit,  d'he  idea  is  that  it  will 
facilitate  the  expression  of  over-all  efficiency;  that  the  input 
of  heat  at  one  end  of  a  transforming  system  consisting,  for 
example,  of  boilers  and  turbo-generators  will  be  expressed 
in  myriawatts  and  the  output  in  kilowatts,  and  consequently 
the  over-all  efficiency  will  be  found  very  easily.  But  it  is 
surely  much  more  rational  to  use  the  kilowatt  all  through 
for  such  a  purpose.  The  sole  ground  with  a  shadov/  ol 
reasonableness  in  it  for  the  introduction  of  this  new  unit  is 
that  the  myriawatt  is  very  nearly  equal  to  a  ‘boiler-horse¬ 
power,’  one  of  those  illogical  units  which  have  no  true  con¬ 
nection  with  any  other  quantity.  The  ‘horse-power’  is  bad 


enough  in  this  respect,  but  it  has  the  respectability  of  age 
about  it,  and  it  may  be  treated  with  some  regard  on  that 
account.  The  boiler-horse-power  is  an  American  unit 
based  on  30  lb.  of  steam  per  hour  raised  from  water  at  100 
deg.  F'ahr.  to  a  pressure  of  70  lb.  per  sq.  in.  It  is  entirely 
illogical  to  have  more  than  one  horse-power.  .  .  ,  Ther¬ 
mally  I  hp  is  equal  to  2547  b.t.u.  per  hour,  but  a  boiler- 
horse-power  is  33,479  b.t.u.  per  hour.  Obviously  there  is 
no  sort  of  relation  between  the  two,  though  it  may  be  sup¬ 
posed  that  under  certain  conditions  one  boiler-horse-power 
is  capable  of  producing  one  mechanical  horse-power  by 
means  of  a  steam  engine  used  in  conjunction  with  it. 

In  due  time  the  term  ‘boiler-horse-power’  should 
di.sappear  like  other  irrational  units.  .  .  .  W’e  trust  that 
the  Electrotechnical  Commission  will  see  the  advantages 
of  simplicity  and  of  adopting  only  those  units  which  are 
useful  rather  than  ornamental.  There  is  nothing  to  pre¬ 
vent  anybody  from  rating  his  boilers  in  kilowatts,  tens  of 
kilowatts  or  hundreds  of  kilowatts  as  he  may  think  fit,  but 
there  is  no  need  to  complicate  literature  by  unnecessary 
terms.” — London  Electrician,  Jan.  31,  1913. 

Myriazvatt. — An  editorial  discussion  of  the  proposal  of 
this  new  standard.  “We  cannot  refrain  from  pointing  out 
that  to  ‘standardize’  the  myriawatt,  which  is  simply  a  recog¬ 
nized  decimal  multiple  of  the  standard  watt,  is  as  superflu¬ 
ous  as  to  standardize  the  number  ten  or  ten  thousand. 
It  is  not  standardization  at  all.  What  the  conference  really 
did  was  to  agree  to  abolish  the  ‘boiler-horse-power,’  a  term 
which  has  been  disused  and  obsolete  in  this  country  [Fmg- 

land]  for  years  and  years . We  are  sure  that 

American  engineers  will  be  well  rid  of  this  clumsy  unit. 
What  we  cannot  under.stand,  however,  is  why.  in  the  name 
of  common  sense,  they  want  to  measure  the  input  by  a 
unit  ten  times  that  used  for  the  output.  Surely  the  kilo¬ 
watt  is  good  enough  for  both  ends  of  the  machine.  Have 
our  cousins  lost  their  traditional  sense  of  humor?” — Lon¬ 
don  Elec.  Rezdew,  Jan.  31,  1913. 


Iron  in  Electric  Measuring  Instruments. — M.  Dolivo- 
Dobrowolsky. — The  author  emphasizes  the  disadvantages 
of  delicate  instruments  and  the  great  advantage  which  ro¬ 
bustness  of  construction  has  for  the  average  use.  Robust¬ 
ness  of  construction  requires  especially  robustness  of  the 
bearings,  and  the  present  tendency  to  make  the  revolving 
part  of  the  instrument  as  light  as  possible  does  not  permit 
this.  The  author  thinks  that  it  is  time  now  to  follow  the 
opposite  tendency  by  putting  as  much  iron  into  instruments 
as  possible.  This  is  done  in  the  “ferrodynamic”  instruments 
of  the  Allgemeine  Elektricitats  Gesellschaft,  especially  in 
the  wattmeter.  They  are  of  the  dynamometer  type,  but  con¬ 
tain  iron.  Fig.  i  shows  the  arrangement  of  the  iron  with 
respect  to  the  fixed  and  movable  coil  of  the  dynamometer. 

I  With  the  use  of  much  iron 

j  it  is  possible  to  increase  the 

torque  very  considerably  so 
that  a  much  heavier  weight 
of  the  movable  part  can  be 
employed.  The  only  disad¬ 
vantages  of  the  iron  are 
remanences  and  hysteresis. 
The  author  shows  that  in 
order  to  make  the  error  due 
to  remanence  negligible  it  is 
necessary  only  to  make  the 
number  of  ampere  turns  for 
the  magnetization  of  the  iron 
sufficiently  small  in  corn- 
comparison  to  the  total  ampere  turns.  In  order  to  make 
the  error  due  to  hysteresis  negligible  it  is  necessary 
only  to  make  the  watts  lost  in  the  iron  small  in  comparison 
with  the  wattless  inductive  volt-amperes  of  the  coil.  In 
the  instruments  of  the  Allgemeine  Elektricitats  Gesell¬ 
schaft  the  total  number  of  turns  is  about  200,  while  less 
than  one  ampere  turn  is  needed  for  the  magnetization  of 
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the  iron.  The  remanence  is  less  than  0.5  per  cent  while  the 
weight  of  the  iron  employed  is  about  300  grams.  If  this  is 
compared  with  delicate  electromagnetic  instruments  in 
which  the  remanence  is  also  0.5  per  cent  while  the  iron 
weighs  only  about  i  gram,  it  will  be  found  that  much  iron 
does  not  necessarily  mean  much  remanence.  The  author 
thinks  that  this  kind  of  construction  is  suitable  particularly 


FIGS.  2  AND  3 — INSTRUMENT  BEARINGS 


for  wattmeters  rather  than  for  voltmeters  or  ammeters. 
The  torque  is  0.8  gram-centimeters ;  that  is,  double  the  usual 
torque.  In  cases  where  the  instruments  may  be  subjected 
to  vibrations,  etc.,  this  greater  torque  permits  using  journal 
bearings  (Fig.  2)  instead  of  pivot  bearings  (Fig.  3).  The 
two  illustrations  show  these  two  types  of  bearings  for  two 
instruments  otherwise  identical.  The  journal-bearing  con¬ 
struction  is  far  more  robust,  and  there  are  no  errors  due  to 
adjustment  or  friction.  The  high  torque  is  also  of  great 
advantage  in  recording  instruments.  Since  these  instru¬ 
ments  are  completely  incased  in  iron,  they  are  not  affected 
at  all  by  e.xternal  electromagnetic  fields. — Elck.  Zeit.,  Jan. 

30,  1913- 

Measuring  the  Degree  of  Irregularity  of  Speed  of  Alter¬ 
nators  During  One  Revolution. — P.  Boucherot. — For  paral¬ 
lel  operation  of  alternators  the  degree  of  irregularity  of 
speed  during  one  revolution  is  important.  It  is  defined  as 
F=  (.S'^nj-  —  -^2  Snican,  where  is  the  maximum 

instantaneous  angular  speed  during  one  revolution,  S'min 
the  minimum  instantaneous  angular  speed,  and  Smean  the 
mean  instantaneous  angular  speed.  To  measure  the  degree 
of  irregularity  e  the  author  uses  a  galvanometer  which  has 
a  period  of  oscillation  very  nearly  equal  the  period  of  the 
alternating  current  produced  by  the  alternator  under  test, 
the  period  of  oscillation  being  adjustable  by  very  small  de¬ 
grees  at  will.  A  flat  coil  A  is  mounted  on  the  center  of  a 
U-formed  elastic  ribbon  B  (Fig.  4),  in  a  magnetic  field 
normal  to  its  plane.  The  coil  A  is  connected  to  the  alter¬ 
nator  through  the  intermediary  of  a  large  resistance,  the 
current  being  of  the  order  of  magnitude  of  one-tenth  of  an 
ampere.  The  ends  of  the  ribbon  B,  which  is  bent  into 
U-form.  are  mounted  in  the  blocks  CC,  and  the  distance  be¬ 
tween  them  may  be  varied  by  means  of  the  screw  D  so  as 
to  enable  one  to  vary  the  period  of  oscillation  within  the 


FIG.  4 — device  for  .measuring  SPEED  VARIATION 

desired  limits.  A  concave  mirror  E,  an  incandescent  lamp 
which  serves  as  source  of  light  for  the  mirror,  and  an  ordi¬ 
nary  transparent  scale  complete  the  apparatus.  During  one 
revolution  of  the  alternator,  the  frequency  varies  between 
the  limits  F  (i+c)  and  F  (i — e).  If  now  the  natural  fre¬ 
quency  Fp  of  the  galvanometer  is  adjusted  so  that  it  is  equal 
to  F,  the  light  spot  on  the  scale  has  a  constant  length  which 


may  be  a  for  a  resistance  R  in  the  circuit  of  the  galvan¬ 
ometer,  But  if  Fp  is  adjusted  so  that  Fp  =  F  {  \  i//>)  or 

Fp=F  (i — i/p),  where  p  is  the  number  of  pairs  of  poles 
of  the  alternator,  the  light  spot  on  the  scale  changes  peri¬ 
odically  its  length  with  the  frequency  F ,  p;  it  surges.  Its 
extreme  values  during  surging  may  be,  for  instance,  h  and  c 
for  a  resistance  /?,  in  the  circuit  of  the  galvanometer.  (If 
in  this  second  experiment  the  same  resistance  R  as  in  the 
first  experiment  were  used,  the  values  of  b  and  c  would  be 
smaller  and  the  difference  b  —  c  could  not  be  read  with  as 
great  accuracy ;  for  this  reason  it  is  preferable  to  use  in 
practice  a  resistance  R^  from  one-tenth  to  one-fifth  of  R.) 
The  degree  of  irregularity  is  then  given  by  the  formula 
e  =  (b  —  c)  -4-  (xpR).  Details  are  given  of  application 
of  this  method  and  of  its  mathematical  theory. — La  Revue 
Elec.,  Jan.  17,  1913. 

Telegraphy,  Telephony  and  Signals 

Telegraphy  and  Telephony. — Dev.vux  Charbonnel. — A 
review  of  developments  during  1912  with  special  reference 
to  the  effect  of  single-phase  traction  lines  on  telephony. — La 
Lumiere  Elec.,  Feb.  i,  1913. 

Disturbances  of  Telephone  Lines  from  Three-Phase 
Lines. — O.  Brauns. — The  first  part  of  a  mathematical  arti¬ 
cle  illustrated  by  diagrams  on  disturbances  of  telephone 
lines  caused  by  star-connected  three-phase  systems  when 
the  neutral  point  of  the  generator  is  earthed  or  not  earthed. 
— FJek.  Zeit.,  Jan.  30,  1913. 

If’az'e  Detector. — .\n  illustrated  description  of  the  Helsby 
detector,  which  belongs  to  the  general  type  of  crystal  de¬ 
tectors. — FJek.  Anz.,  Jan.  26,  1913. 

IVireless  Telegraphy. — C.  G.  Crawi.ey. — .\n  account  of 
observations  of  wireless  “atmospherics”  in  the  .Mediter¬ 
ranean.  The  chief  results  are  as  follows:  The  number  of 
times  strong  “atmospheres”  were  observed  during  night 
watches  was  very  great  compared  with  that  during  day 
watches;  that  is.  from  70  per  cent  to  30  per  cent.  The  per¬ 
centage  of  watches  when  strong  atmospherics  were  preva¬ 
lent  was  almost  exactly  the  same  as  that  for  slight  at¬ 
mospherics. — Londen  Electrician,  Jan.  31,  1913. 

IVireless  Receivers. — .\  note  on  a  recent  British  patent 
(86,  1912)  of  G.  Marconi  and  C.  S.  Franklin.  .\  series 
characteristic  generator,  with  its  magnetic  parts,  unsat¬ 
urated.  is  connected  in  series  with  a  battery  and  a  Fleming 
valve,  carborundum  or  other  crystal  detector.  The  gen¬ 
erator  at  a  certain  speed  causes  the  increase  of  current 
which  always  takes  place  at  a  certain  potential  difference 
to  become  much  more  rapid.  The  strength  of  signals  in  the 
receiver  is  thereby  greatly  augmented,  owing  to  the  in¬ 
crease  in  pressure  produced  by  the  incidence  of  a  wave. 
The  increase  in  current  is  limited  only  by  the  saturation 
current  of  the  detector,  but  it  does  not  decrease  again  on 
the  removal  of  the  extra  applied  potential  difference,  and 
hence  a  second  relay  is  inserted  in  the  indicating  circuit  to 
break  the  generator  and  detector  circuit  as  soon  as  the 
current  in  it  is  sufficient  to  work  the  first  relay. — London 
Elec.  Ending,  Jan.  30,  1913. 


Book  Review 


Metal  Statistics.  Published  by  the  American  Market  and 
Daily  Iron  and  Steel  Report,  81  Fulton  Street,  New 
York.  255  pages. 

The  sixth  annual  edition  of  this  little  book,  containing 
1912  statistics  of  all  the  metals,  was  issued  recently.  In 
addition  to  giving  the  1912  production,  price  changes,  etc., 
it  contains  a  vast  quantity  of  data  in  a  concise,  tabular  form 
which  should  make  it  of  great  value  for  reference  pur¬ 
poses.  The  present  edition  has  many  improvements  over 
its  predecessors  as  regards  completeness  and  arrangement 
of  the  information  presented. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Double-Blade  Disconnecting  Switch 

A  new  type  of  disconnecting  switch,  which  is  claimed  to 
make  better  contacts  between  the  switch  blade  and  the 
studs,  has  recently  been  placed  on  the  market  by  the  Elec¬ 
trical  Engineers'  Equipment  Company,  lo  North  Desplaines 


DISCONNECTING  SWITCH 

Street,  Chicago.  The  usual  pair  of  clips  and  single  blade 
have  been  supplanted  by  a  solid  copper  tongue,  cast  integral 
with  the  base,  and  a  double  blade,  the  two  parts  of  which 
are  separated  so  as  to  close  firmly  over  the  tongues.  The 
blades  are  adjustable  so  as  to  allow  for  wear  on  both 
tongues  and  blade.  The  construction  is  clearly  shown  in 
the  illustration.  The  line  of  standard  switches  includes 
sizes  from  300  amp  to  2000  amp  and  from  2000  volts  to 
33,000  volts  for  either  pipe  or  flat  steel-base  mountings. 


Self-Contained  Electric  Pipe-Thawing  Outfit 

h'or  thawing  frozen  water  pipes  at  distances  from  the 
central-station  supply  lines  where  the  carrying  of  long  taps 
becomes  cumbersome  or  difficult  the  Columbus  (Ohio)  city 
water  department  has  developed  and  had  built  a  special 
self-contained  pipe-thawing  outfit  comprising  a  30-kw  gaso¬ 
line-engine-driven  generator  set  w’hich  is  carried  on  a  2.5- 
ton  motor  truck.  At  the  close  of  the  winter  season  the 
engine  set  can  be  demounted  from  the  truck  body  by  remov- 


PORTABI.E  PIPE-TH.\W  ING  OUTFIT 

mg  the  channel  bolts  and  the  truck  utilized  for  other 
purposes. 

The  four-cylinder  four-cycle  engine  is  rated  at  50  hp  at 
800  r.p.m.  and  drives  the  30-kw'  generator  through  a 
flexible  coupling.  The  latter  unit  has  a  current  output  of 
300  amp  at  100  volts  or  400  amp  at  75  volts.  A  special 


governor  permits  engine-speed  control  wdthin  the  range 
from  250  to  850  r.p.m.  The  radiator  is  designed  for  con¬ 
tinuous  operation  at  full  load,  natural  dissipation  of  heat 
being  supplemented  by  a  24-in.  fan  mounted  on  an  extension 
of  the  engine  shaft.  Cooling  water  is  circulated  by  a 
pump. 

The  switchboard,  mounted  between  the  engine  and 
generator,  carries  a  voltmeter  and  an  ammeter,  field 
rheostat,  main  swdtch  and  overload  circuit-breaker.  All 
elements  of  control  are  thus  brought  within  easy  reach  of 
the  operator  without  moving  from  his  position. 

Suspended  from  hangers  beneath  the  right-hand  side  of 
the  truck  body  is  the  conductor  reel,  which  carries  two  210- 
ft.  lengths  of  300,000-circ.  mil  cable.  Collector  rings  and 
brushes  convey  the  current  to  these  pivoted  reel  con¬ 
ductors.  Special  bronze  clamps  have  been  constructed  to 
make  proper  electrical  contact  on  any  size  of  pipe  betw'een 
0.375  in.  and  2.5  in.  in  diameter  by  means  of  hand-nut  ad¬ 
justments.  Other  contacts  are  provided  for  making  connec¬ 
tion  to  hydrants,  bib-cocks,  etc.  All  parts  can  be  assembled 
by  hand-nuts  without  the  use  of  tools. 

The  equipment  was  completed  only  this  season  and  has  not 
yet  been  used  in  service,  owing  to  the  mildness  of  the  pres¬ 
ent  winter,  but  according  to  Mr.  C.  P.  Hoover,  chemist  for 
the  local  water-purification  works,  it  is  expected  the  outfit 
will  be  able  to  thaw  as  many  as  forty  services  a  day  if 
necessary.  Mr.  Jerry  O’Shaugnessy  is  superintendent  of  the 
Columbus  w'ater-works  division. 


Electrically  Operated  Ice-Cream  Plant 

The  factory  of  the  Lifter  Ice  Cream  Company,  Philadel¬ 
phia,  Pa.,  which  has  the  remarkable  output  of  10,000  quarts 
of  ice  cream  per  day,  is  equipped  throughout  with  electric 
drive,  a  total  of  seventeen  motors  wdth  an  aggregate  rating 
of  139  hp  having  been  installed.  Most  of  these  motors  are 
utilized  for  refrigerating  purposes.  No  ice  is  used  except 
for  the  preservation  of  the  ice  cream  in  its  frozen  state  dur¬ 
ing  its  transportation  from  the  factory  to  its  destination. 

The  refrigeration  is  produced  by  a  30-ton  York  refrig¬ 
erating  machine  connected  by  means  of  chain  drive  to  a 
60-hp,  three-bearing,  adjustable-speed  induction  motor,  as 
shown  in  the  illustration. 

The  mixing  machine,  belted  to  a  shaft  driven  by  a  lo-hp 
motor,  which  also  drives  the  cooling  apparatus,  prepares 
the  cream  and  forces  it  through  a  series  of  cooling  coils 
into  six  40-quart  individual  freezing  machines,  each  driven 
by  a  3-hp  induction  motor.  The  cylindrical  freezer  is 
surrounded  by  a  brine  jacket,  the  brine  being  kept  in  con¬ 
stant  circulation  by  the  brine  pump,  w'hich  is  driven  by  a 
lo-hp  motor.  When  the  cream  reaches  a  consistency  which 
will  just  permit  of  its  being  poured  it  is  drawn  out  of  the 
freezers  into  the  ice-cream  cans. 

An  interesting  feature  of  this  installation  is  the  method 
of  determining  when  this  consistency  has  been  reached. 
This  is  accomplished  by  the  installation  in  each  freezer- 
motor  circuit  of  an  ammeter  which  shows  the  current  taken 
by  the  motor  driving  that  particular  freezer.  Of  course,  as 
the  cream  hardens  the  motor  performs  more  work,  which 
is  indicated  by  the  ammeter  needle.  The  ammeter  scale  is 
graduated  to  show’  the  consistency  of  the  cream. 


February  22,  1913 


ELECTRICAL  WORLD 


421 


The  cans  containing  the  frozen  cream  are  placed  in  a 
large  refrigerating  room  with  a  temperature  of  about  6  deg., 
where  they  are  kept  over  night  and  dry-hardened.  Every 
morning  the  cans  are  transferred  from  the  cold  room  and 
packed  in  ice  and  salt  for  delivery  to  the  consumer  or  dealer. 

Electric  motors  are  also  used  to  drive  can  washers,  steril¬ 
izers,  ice  crushers,  pumps,  elevators  and  fans. 


Test  of  Large  High-Vacuum  Condenser 

A  condenser  of  the  dry-tube-base  design,  manufactured 
by  t  he  Wheeler  Condenser  &  Engineering  Company, 
Carteret,  N.  J.,  was  recently  installed  at  the  South  Works 
of  the  Illinois  Steel  Company,  South  Chicago,  Ill.,  in  con- 


ELECTRICALLY  OPERATED  ICE-CREAM  F.\CTORY 


The  company  has  eighty-five  employees,  twenty-nine 
wagons  and  one  automobile  truck.  Nine  2.5-ton  motor 
trucks  have  been  ordered  and  will  soon  be  placed  in  service. 
The  motors  are  all  of  the  induction  type,  designed  for  opera¬ 
tion  on  a  two-phase,  60-cycle,  220-volt  alternating-current 
circuit,  and  were  furnished  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.  Energy  is 
obtained  from  the  circuits  of  the  Philadelphia  Electric 
Company. 


FIG.  I - ARRANGEMENT  OF  CONDENSER  AND  AUXILIARIES 


nection  with  a  7000-kw  Curtis  mixed-pressure  turbo-gen¬ 
erator. 

Low-pressure  steam  is  supplied  by  three  2000-kw  com¬ 
pound  reciprocating  engines,  which  discharge  into  a  header 
about  100  ft.  long.  In  addition  to  this  supply  of  steam,  the 
exhaust  from  blast-furnace  blowing  engines  and  auxiliaries 
is  used  up  to  the  extent  of  200,000  to  250,000  lb.  per  hour. 
In  case  of  a  deficiency  in  the  supply  of  exhaust  steam 
high-pressure  steam  is  used  to  carry  the  load  on  the  turbo¬ 
generators. 


Vertical-Handle  Drum-Type  Controller 

The  location  of  drum-type  controllers  sometimes  makes 
operation  by  a  straight  backward  and  forward  motion  of 
the  operating  handle  more  convenient  than  the  usual  rotary 
motion  in  a  horizontal  plane.  The  Cutler-Hammer  Manu¬ 
facturing  Company,  Milwaukee,  has,  therefore,  included  in 
its  standard  line  of  apparatus  a  vertical-handle  drum-type 
controller. 

The  lever  has  a  centering  latch,  which  is  released  by 
the  button  at  the  end  of  the  handle,  as  in  the  case  of  the 
horizontal  rotating-type  lever.  The  operation  of  the  con¬ 
troller  is  accomplished  by  means  of  a  bevel-gear  drive,  the 
construction  otherwise  being  identical  with  that  of  the 
standard  line  of  controllers  made  by  this  company. 


General-Utility  Dry  Battery  S12  120 - 

The  Western  Electric  Company  has  recently  placed  upon  — «•  — — _ 120 

the  market  a  new  dry  battery,  known  as  the  “Red  Label  ®  UO 

Blue  Bell  battery.”  It  is  of  the  high  initial  amperage  and  ® 

low  internal-resistance  type,  having  an  initial  amperage  ^  ^ ^ 

of  25  arnp  on  short-circuit.  2  20  — 

A  few  of  the  most  important  uses  to  which  it  is  said  to  0  0  20  22  24  26  28  80  32  34  3# 

be  well  adapted  are  for  the  operation  of  call  bells,  annuncia-  DiicharKe  Thousand  of  Gal.  par  Min. 

tors  and  electrical  toys,  for  operating  telephone  pole  chang-  fig.  2 — results  of  test  on  centrifugal  circulating  pump 
ers,  for  railway  telephones  in  furnishing  transmitter  cur¬ 
rent  on  train-dispatching  circuits,  as  selective  signaling  The  arrangement  of  condenser  and  auxiliaries  is  shown 
battery  or  in  operating  certain  types  of  interrupters.  It  is  in  Fig.  i.  The  condenser-tube  surface  is  arranged  in  two 

abso  well  fitted  for  ignition  service  in  general,  in  conjunc-  sets  of  banks  on  either  side  of  the  center  line  with  dry 

tion  with  industrial  gas  engines,  as  starting  battery  for  auto-  plates  at  several  elevations  on  each  side  draining  outward 
mobiles  and  with  low-speed  gas  engines,  such  as  are  used  toward  the  shell.  They  divide  the  tube  surface  into  a 

in  motor  boats  and  automobile  trucks.  number  of  compartments  designed  to  give  the  most  efficient 
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24-in.  Wheeler  tandem  fotatiVe  dry-vacuum  pump.  The 
efficiency  of  this  pump  is  given  in  accompanying  table,  the 
figures  being  the  average  of  twenty-four  readings.  It  is 
to  be  noted  that  the  mechanical  efficiency  of  this  pump  is 
89.89  per  cent.  Two  5-in.  centrifugal  hot- well  pumps  are 
installed,  driven  by  24-hp  steam  turbines. 

The  coefficients  of  heat  transmission  are  calculated  on 
the  basis  of  980  lb.  Fahr.  thermal  units  per  pound  of  con¬ 
densate  and  by  the  logarithmic  formula  for  heat  trans¬ 
mission. 


and  even  distribution  of  the  steam  to  all  of  the  surface  of 
the  condenser. 

There  are  about  6000  i-in.  tubes,  making  in  all  about 
25,000  sq.  ft.  of  surface.  The  circulating  water  makes  two 
passes  through  the  tubes,  entering  at  one  end  and  passing 
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FIG.  5 — ONE  MONTH  S  PERFORMANCE  OF  CONDENSER  EQUIP- 

.MENT 


LARGE  HIGII-VACUUM  CONDENSER 


A  log  of  a  month’s  performance  of  this  condensing  outfit 
is  shown  graphically  in  Fig.  5.  This  log  covers  perform¬ 
ance  in  the  month  of  January  with  inlet  cooling  water 
down  to  about  34  deg.  Fahr.  and  shows  a  remarkable  con¬ 
sistency  in  the  operation  of  the  condenser. 


through  the  lower  bank  of  tubes  on  both  sides  of  the 
center,  returning  through  the  top  bank  to  the  discharge. 


TESE  OF  DRY-VACUU.M  PUMP 


.SlH-ed  in  r.i>.m . 

Steam  cyliiuler; 

Mean  etlective  pressure,  11).. . 

Indicated  horse-power . 

.\ir  cylindet : 

Mean  effective  pressure,  lb. 

Iixiicated  horse-pow'er  . 

Mechanical  efficiency,  per  cent 


Self-Starting  Direct-Current  Motors 

A  new  self-starting  direct-current  motor  especially  de¬ 
signed  for  driving  mine  pumps  and  fans  has  been  placed 
on  the  market  by  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  East  Pittsburgh,  Pa.  The  only  difference 
The  circulating  water  is  drawn  from  Lake  Michigan  in  construction  between  this  motor  and  the  type  of  motor 
through  an  intake  tunnel  150  ft.  long  and  discharged  to  a 


70  Water  i)n< 


{Corrected  to  W' Barometer 


Inlet  Water 


Thousaail 


Load  in  Pounds  of  Steam  per  Hour 


SELF-STARTING  MOTOR  INSTALLED  IN  A  MINE 


-RESULTS  OF  TEST  ON  CONDENSER 


sewer.  The  circulating  pump  is  a  Wheeler  36-in.  double-  usually  employed  for  these  purposes  is  the  heavier  corn- 
suction  volute  pump,  operating  at  a  speed  of  from  100  pounding  winding,  which  reduces  the  starting  current.  This 
r.p.m.  to  135  r.p.m.,  driven  by  a  20-in.  by  24-in.  Cooper  feature  eliminates  the  necessity  of  startipg  boxes.  It  is 
Corliss  engine.  The  performance  of  this  pump  is  shown  by  claimed  that  the  motors  have  been  found  highly  satisfac- 
curves  in  Fig.  2.  The  dry-air  pump  is  a  14-in.  hy  36-in.  by  tory  in  service. 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel¬ 
opments— The  Electrical  Material  and  Security  Markets 


Washington  Water  Power’s  Year. — Tlie  report  of  the 
Washington  Water  I’ower  Company,  of  Spokane,  Wash., 
for  the  year  ended  Dec.  31,  1912,  showed  gross  earnings  of 
$3»I70|245,  as  compared  with  $3,264,158  in  1911.  Net  earn¬ 
ings  available  for  dividends  were  $1,075,545,  as  compared 
with  $1,054,008.  Dividends  at  the  rate  of  8  per  cent  per 
annum,  amounting  to  $1,125,120,  were  paid,  leaving  a  delicit 
for  the  year  of  $49,575.  The  surplus  as  of  Dec.  31,  191^,  was 
$1,136,466.  The  balance  sheet  as  of  Dec.  31,  1912,  showed 
total  assets  and  liabilities  of  $21,461,374.  The  electric  light 
and  power  properties  are  placed  at  $12,309,232,  the  street- 
railway  property,  both  city  and  interurban,  at  $4,357,410, 
and  the  real  estate,  buildings  and  water-power  property  at 
$3,675,568.  There  is  $15,000,000  authorized  capital  stock,  of 
which  $14,081,900  is  outstanding  and  $5,385,000  first-mort¬ 
gage  5  per  cent  refunding  bonds,  due  July  i,  1939.  Up  to 
Dec.  31  the  company  had  spent  $2,968,608  toward  construc¬ 
tion  of  its  Long  Lake  development,  from  which  no  income 
has  been  received  as  yet.  Excluding  this  unproductive 
amount  from  the  outstanding  capital  stock  of  $14,081,900, 
the  $11,113,291  capital  representing  the  property  actually  in 
operation  earned  net  $959,493,  or  8.6  per  cent.  The  receipts 
from  the  railway  system  in  1912  were  less  than  in  1911,  and 
a  considerable  part  of  the  decrease  is  attributed  to  the  in¬ 
creasing  use  of  automobiles.  The  installed  capacity  of  the 
company’s  power  stations  is  as  follows:  Spokane,  12,000  hp; 
Post  Falls,  15,000  hp;  Little  Falls,  27,000  hp,  and  the  Spo¬ 
kane  steam  plant,  19,000  hp,  making  a  total  of  73,000  hp. 
The  Long  Lake  development  will  have  an  initial  installa¬ 
tion  of  33,000  hp  and  an  ultimate  installation  of  twice  this 
figure,  upon  completion  of  which  the  total  rating  of  the 
company’s  generating  system  will  be  139,000  hp.  The  com¬ 
pany  also  owns  25,000  undeveloped  horse-power  in  Spokane. 
The  work  contemplated  for  1913  includes  continuation  of 
construction  of  the  Long  Lake  station,  placing  wires  under¬ 
ground  in  Spokane,  the  erection  of  a  warehouse  in  Spokane 
for  the  storage  of  materials,  and  extensions  of  the  light  and 
power  system.  The  total  output  for  1912  was  140,216,201 
kw-hr.,  an  increase  of  4.6  per  cent  over  1911.  The  con¬ 
nected  load  in  motors  in  Spokane  at  the  end  of  the  year 
was  17,070  hp,  comparing  with  16,224  hp  at  the  close  of 

1911,  and  the  connected  load  in  motors  on  the  transmission 
lines  for  these  two  periods  was  20.992  hp  and  18.735  hp 
respectively.  The  number  of  accounts  at  the  end  of  1912 
was  20.222.  comparing  with  19,105  in  1911,  and  the  number 
of  meters  in  use  was  19,(965,  against  18,850  on  Dec.  31,  1911. 
The  company  has  under  consideration  the  advisalnlity  of 
constructing  a  transmission  line  from  Little  Falls  and  Long 
Lake  to  Republic.  Wash.,  about  no  miles  in  length,  to  serve 
the  Republic  and  Chewelah  mining  districts  and  the  towns 
of  Chewelah,  Colville  and  Republic  and  other  smaller 
towns.  The  work  at  the  Long  Lake  power  development 
has  proceeded  most  satisfactorily.  The  rock  excavation  ftir 
the  main  dam  and  power  house  was  completed  about  Oct.  i, 

1912,  and  shortly  afterward  the  placing  of  concrete  was 
begun.  On  Dec.  31  60,000  cu.  yd.  had  been  placed  in  the 
dam,  bringing  it  up  to  an  elevation  64  ft.  above  the  lowest 
point  of  the  bedrock;  163  ft.  is  still  to  be  added,  requiring 
about  2i5,(X>o  cu.  yd.  more.  The  power-house  foundation, 
containing  6800  cu.  yd.,  has  been  finished  and  is  now  ready 
for  the  brick  walls.  The  work  of  concreting  will  be  con¬ 
tinued  during  the  winter,  when  the  weather  permits,  and 
until  the  spring  freshets  overflow  the  dam;  thereafter  work 
should  be  resumed  by  July  to.  The  dam  will  probably  be 
finished  in  time  to  fill  the  lake  during  the  high  water  in  the 
spring  of  1914.  Steps  have  been  taken  to  acquire  an  addi¬ 
tional  right-of-way  for  the  transmission  lines  from  Long 
Lake  to  Spokane  and  a  substation  site  adjoining  the  east 
city  limits  of  Spokane,  from  which  the  Long  Lake  energy 


will  be  distributed  when  the  generating  plant  is  finished. 
Four  separate  transmission  circuits,  suspended  from  steel 
towers,  will  ultimately  be  erected  on  this  right-of-way. 

New  Jersey’s  New  Corporation  Laws  Considered  Too 
Drastic. — What  may  be  regarded  as  the  first  sign  of  the 
possible  withdrawal  of  holding  corporations  from  New 
Jersey  as  a  result  of  the  enactment  of  Governor  Wilson’s 
anti-trust  bills  by  the  Legislature  of  that  State  this  week, 
occurred  on  Feb.  17,  when  the  .American  Railways  Com¬ 
pany  of  Philadelphia,  a  New  Jersey  corporation  which 
operates  many  street  railway,  electric  lighting  and  steam¬ 
heating  properties  in  various  parts  of  the  country,  took  out 
a  charter  in  Delaware,  with  a  capital  of  $25,000,000,  to 
operate  steam  and  electric  railways  wholly  outside  of  Dela¬ 
ware.  Since  its  incorporation  in  New  Jersey  in  1889,  the 
.American  Railways  Company  has  paid  $54,522  to  that 
State  in  taxes.  Jeremiah  J.  Sullivan,  president  of  the  com¬ 
pany,  was  quoted  as  saying  that  the  New  Jersey  charter 
would  probably  be  surrendered  and  that  the  company  would 
transact  its  business  hereafter  under  the  laws  of  Delaware. 
In  explanation  of  the  company’s  move  he  is  quoted  as  say¬ 
ing:  “Under  the  new  legislation  it  is  made  illegal  for  a 
holding  corporation  to  loan  money  to  a  corporation  out¬ 
side  the  State  or  to  buy  additional  properties.  The  Amer¬ 
ican  Railways  Company  operates  numerous  street  railway 
properties  in  various  states,  and  it  is  necessary  to  advance 
money  to  the  companies  from  time  to  time  and  to  finance 
their  needs.  We  are  constantly  buying  new  properties.  J 
do  not  think  we  could  do  business  under  the  proposed 
laws.  I  think  there  is  little  doubt  that  many  corporations 
will  take  similar  action,  and  if  so  it  will  mean  a  considerable 
loss  to  the  State  of  New  Jersey.”  Whether  or  not  an 
effect  of  the  new  laws  will  be  to  hasten  the  passage  of  a 
national  incorporation  act  remains  to  be  seen.  Among  the 
subsidiaries  of  the  .American  Railways  Company  are  the  Al¬ 
toona  &  Logan  Valley  Electric  Railway  Company;  the 
.Ashland  (Ky.)  Electric  Light,  Heat  &  Power  Company; 
the  Bridgeton  (N.  J.)  Electric  Company;  the  Bridgeton  & 
Millville  Traction  Company;  the  Chicago  &  Desplaines 
A’alley  Electric  Railway  Company,  Joliet,  Ill.;  Chicago  & 
Joliet  Railway  Company;  the  Consolidated  Light  &  Rail¬ 
way  Company,  Huntington,  W.  Va. ;  Home  Electric  Light 
&  Steam  Heating  Company,  Tyrone.  Pa.;  Ironton  (Ohio) 
Electric  Company;  Johnstown  (Pa.)  Passenger  Railway 
Company;  Lynchburg  (Va.)  Traction  &  Light  Company; 
Ohio  Valley  Electric  Company,  Huntington,  W,  Va.;  Peo¬ 
ple’s  Railway  Company,  Dayton,  Ohio;  Roanoke  (Va.) 
Traction  &  Light  Company;  the  Scranton  (Pa.)  Railway 
Company,  and  the  Springfield  (Ohio)  Railway  Company. 

The  Expansion  of  Central-Station  Electric  Service  in 
Chicago. — In  his  annual  report  to  the  stockholders  of  the 
Commonwealth  Edison  Company  of  Chicago,  made  public 
on  Feb.  14,  President  Samuel  Insull  made  official  statement 
of  some  interesting  facts  relating  to  the  remarkable  ex¬ 
pansion  of  the  company’s  business.  In  relation  to  the  ad¬ 
ditions  now  under  way  at  the  Fisk  Street  generating  sta¬ 
tion.  he  said:  “The  constantly  increasing  demand  for  the 
company’s  electric  service  has  necessitated  a  large  addition 
to  the  Fisk  Street  station,  and  this  is  now  under  construc¬ 
tion.  Eventually  the  capacity  of  that  station  will  be  dou¬ 
bled.  With  a  view  of  installing  in  the  additional  building 
a  turbo-generator  of  the  highest  efficiency,  the  lowest  oper¬ 
ating  cost  and  the  largest  capacity,  your  directors,  upon 
advice  of  Mr.  Frederick  Sargent,  of  Chicago,  the  com¬ 
pany’s  consulting  engineer,  and  Mr.  Charles  H.  Merz,  of 
London,  England,  consulting  engineer,  have  contracted 
with  Messrs.  Charles  A.  Parsons  &  Company,  of  Newcastle, 
England,  for  a  Parsons  turbine  and  generator  having  a 
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tnaxinium  capacity  of  35,000  electrical  hp,  the  largest  yet 
constructed.  It  is  hoped  that  this  will  be  in  operation 
during  the  coming  spring.  Your  directors  have  also  con¬ 
tracted  with  the  General  Electric  Company  for  a  turbo¬ 
generator  with  a  capacity  of  27,000  electrical  hp,  and  this 
will  likewise  be  installed  in  the  addition  to  the  Fisk  Street 
station.  Upon  the  installation  of  these  two  units  the  com¬ 
pany  will  have  a  total  generating  capacity  of  400,000  elec¬ 
trical  hp.”  During  the  year  the  company  put  into  opera¬ 
tion  its  new  Northwest  station,  at  Roscoe  Street  and 
California  Avenue.  Here  there  have  been  installed  two 
turbo-generators,  each  having  a  rating  of  27,000  electrical 
horse-power.  In  pursuance  of  its  established  policy  of  mak¬ 
ing  such  voluntary  reductions  in  rates  as  found  practicable, 
the  company,  by  a  series  of  reductions,  was  able  to  bring 
its  net  primary  charge  to  10  cents  per  kw-hr.  on  April  i, 
1912,  and  its  net  secondary  charge  to  5  cents  per  kw-hr. 
on  Oct.  I,  IQ12.  To  meet  the  company’s  growing  require¬ 
ments  for  office  space  it  is  expected  that  possession  will  be 
taken  of  the  building  now  occupied  by  the  Continental  and 
Commercial  National  Bank,  on  the  corner  of  West  Adams 
Street  and  South  Clark  Street,  after  the  removal  of  the 
bank  to  its  new  building  in  course  of  construction.  The 
operating  revenue  of  the  company  for  the  calendar  year 
1912  was  $15,361,649.  This  compares  with  $13,902,266  for 
the  year  1911.  The  operating  expenses  in  1912,  including 
depreciation,  were  $8,855,572.  Deducting  also  taxes  and 
municipal  compensation,  which  amounted  to  the  sum  of 
$1,127,194  for  the  year,  the  operating  income  was  $5,378,- 
882.  Adding  $203,347  of  other  income,  the  total  net  income 
was  $5,582,229.  From  this  was  deducted  $1,600,000  for  in¬ 
terest  on  bonds  and  $544,000  as  depreciation  reserve  under 
the  requirements  of  the  company’s  general  mortgage.  This 
left  $3,438,229  as  available  for  dividends.  The  sum  of 
$2,516,784  was  paid  in  dividends  (at  7  per  cent),  leaving 
$<i2i,445  as  the  balance  carried  to  surplus.  While  there  has 
been  a  large  increase  in  the  operating  revenue,  the  amount 
carried  to  surplus  has  not  increased  in  the  same  proportion. 
This  is  due  to  the  rate  reductions  mentioned  and  to  the  in¬ 
creasing  cost  of  labor  and  fuel.  The  total  amount  of  capi¬ 
tal  stock  outstanding  at  the  close  of  1912  was  $37,764,140, 
and  the  total  amount  of  outstanding  bonds  was  $32,000,000. 
The  balance  sheet  shows  total  assets  of  $80,908,052  on  Dec. 
31  last.  The  greater  part  of  this,  of  course,  is  in  plants, 
real  estate,  etc.,  but  there  is  an  item  of  $3,965,576  in  cash. 
The  total  surplus  on  Dec.  31,  1912,  was  $5,252,146,  and  the 
depreciation  reserve  was  $3,977,839. 

Annual  Report  of  the  Public  Service  Company  of  North¬ 
ern  Illinois. — The  annual  report  of  President  Samuel  Insull 
of  the  Public  Service  Company  of  Northern  Illinois  covers 
a  period  of  fourteen  months  ended  Dec.  31,  1912.  The  ter¬ 
ritory  served  by  this  company  is  in  the  northeastern  part 
of  Illinois,  surrounding  Chicago.  The  company  has  ac¬ 
quired  a  number  of  public-utility  properties,  and  its  terri¬ 
tory  is  divided  into  three  general  operating  systems.  The 
field  served  covers  approximately  4300  sq.  miles.  The  com¬ 
pany  has  electric  generating  stations  in  Waukegan,  Evans¬ 
ton,  Maywood.  Blue  Island,  Oak  Park,  Wilmington  and 
Streator.  In  Joliet  there  are  two  generating  stations,  one 
steam  and  one  hydroelectric,  and  in  Kankakee  similarly 
there  are  two  generating  stations.  The  company  has  thirty- 
two  substations  for  the  distribution  of  electricity  and  four 
gas  generating  plants.  During  the  period  covered  by  the 
report  the  company  has  effected  a  large  reduction  in  the 
underlying  obligations  of  the  companies  which  it  has  ac¬ 
quired,  the  total  of  such  retirement  of  debentures,  bonds 
and  water-fund  certificates  amounting  to  $6,729,000.  The 
gross  earnings  for  the  fourteen  months  were  $4,230,021,  the 
net  earnings  being  $1,861,567.  Out  of  this  were  paid,  or 
set  aside,  the  following  items:  Bond  interest,  $745,734;  de¬ 
preciation  reserve,  $137,773;  preferred-stock  dividends  (at 
6  per  cent),  $311, 349;  common-stock  dividends,  $362,370. 
The  balance  carried  to  surplus  was  $304,530.  The  balance 
sheet  shows  that  the  liabilities  include  about  $7,660,000  of 
preferred  stock  outstanding,  about  $9,065,500  of  common 
stock  outstanding,  $8,800,000  of  the  Public  Service  Com¬ 
pany’s  bonds  in  the  hands  of  the  public,  and  about  $6,250,- 
000  of  underlying  bonds  and  depreciation  reserve.  Reserves 
and  surplus  on  Dec.  31,  I9t2,  amounted  to  $543,056.  The 
company’s  connected  business  (exclusive  of  railway  pow'er 


business)  amounted  to  the  equivalent  of  1,468,606  standard 
i6-cp  lamps  on  Dec.  31,  1912,  being  an  increase  of  262,332 
during  the  fourteen-month  period  covered  by  the  report. 
The  annual  meeting  of  the  company  will  be  held  on  Feb. 
24,  at  2:30  p.  m.  At  that  time  the  proposed  consolidation 
with  the  Northwestern  Gas  Light  &  Coke  Company  will 
be  voted  upon. 

Philadelphia  Electric  Company  Declines  Lease  Offer. — 
Attention  was  called  in  these  columns  on  Feb.  i,  1913,  to 
the  revival  of  the  rumor  that  some  form  of  consolidation 
w’ould  take  place  between  the  Philadelphia  Electric  Com¬ 
pany  and  the  United  Gas  Improvement  Company,  and  that 
the  latter  would  shortly  make  a  proposal  along  these  lines. 
Such  a  proposal  was  made  last  w'eek  by  the  United  com¬ 
pany.  In  general,  the  proposition  was  to  lease  the  Phila¬ 
delphia  Electric  Company  for  a  term  of  ninety-nine  years, 
on  terms  which  would  yield  8  per  cent  upon  its  paid-up 
capital  stock  of  $17,500,000,  provide  for  the  refunding  of  the 
4s  and  5s  and  furnish  funds  for  the  extension  and  improve¬ 
ment  of  the  property,  without  calling  upon  the  stockholders 
of  the  electric  company  to  make  further  payments  upon 
the  uncalled  balance  of  subscription  to  its  capital  stock. 
The  proposition  was  considered  by  the  board  of  the  Phila¬ 
delphia  Electric  Company  and  after  various  conferences 
was  declined. 

Ohio  Manufacturer  Thinks  Outlook  Is  Uncertain. — One 
of  the  best  known  manufacturers  of  power-station  equip¬ 
ment  in  the  State  of  Ohio,  discussing  trade  conditions,  said 
recently:  “Our  1912  business  was  about  the  same  in  vol¬ 
ume  as  that  in  1911,  and  with  a  little  better  prices  we  made 
slightly  better  profits.  These,  however,  are  not  satisfac¬ 
tory.  While  circumstances  seem  to  point  to  more  stability 
in  prices,  we  regard  the  outlook  for  1913  as  dubious  and 
uncertain.  We  think  that  the  greatest  drawback  in  our  field 
is  socialistic  and  labor  agitation  and  unjust  legislation 
against  employers.  Radical  constitutional  amendments  in 
Ohio  now  threaten  us  with  a  commission  government  of 
almost  unlimited  power,  such  as  the  right  to  establish  a 
minimum  wage  or  the  hours  of  labor  per  day,  and  various 
other  enactments  unjust  to  the  employer.  We  can  suggest 
no  remedy,  as  our  State  is  practically  in  the  hands  of 
socialism  at  the  present  time.” 

Mackay  Companies  Had  Good  Year. — At  the  annual 
meeting  of  the  Mackay  Companies  in  Boston  on  Feb.  15 
it  was  voted  to  elect  eight  trustees  to  serve  during  the 
present  year,  as  follows:  Clarence  H.  Mackay,  William  W. 
Cook,  George  G.  Ward,  Edward  C.  Platt,  Milton  W.  Black- 
mar,  Henry  V.  Meredith,  George  Clapperton  and  Sir  Ed¬ 
mund  B.  Osier.  The  last  named  three  are  additions  to  the 
board.  In  his  report  for  the  year  ended  Jan.  31,  1913, 
President  Mackay  says  that  the  past  year  was  one  of  con¬ 
stant  progress  with  the  Mackay  Companies  and  with  its 
land  line  and  ocean  systems.  The  income  account  shows 
income  from  investments  in  other  companies  of  $4,136,009, 
as  compared  with  $4,128,490  in  1911,  and  a  balance,  after 
operating  expenses  and  preferred  and  common  dividends, 
of  $35,665,  as  compared  with  $27,379  in  the  year  ended 
Jan.  31,  1912. 

Crude-Oil  Engine  Manufacture. — In  connection  with  the 
article  on  this  subject  in  our  issue  of  Feb.  8,  our  attention 
has  been  called  to  the  extent  of  the  pioneer  work  in  this 
field  carried  out  by  the  Busch-Sulzer  Brothers-Diesel  En¬ 
gine  Company  of  St.  Louis.  At  the  time  of  the  expiration 
of  the  original  Diesel  patent  last  July,  when  oil-engine 
manufacture  was  in  a  degree  thrown  open  to  all,  the  Busch 
company  had  placed  Diesel  engines  in  operation  in  117  in¬ 
dividual  plants.  That  number  has  now  grown  to  150,  with 
a  dozen  more  in  various  stages  of  installation.  The  aggre¬ 
gate  horse-power  of  these  plants  is  considerably  more  than 
60,000. 

Finds  Dealers  Optimistic  on  Washing-Machine  Pros¬ 
pects. — Mr.  R.  C.  Knopke,  who  was  recently  appointed 
sales  manager  for  Ohio,  Indiana  and  West  Virginia  by  the 
Hurley  Machine  Company,  manufacturers  of  the  Thor  elec¬ 
tric  home  laundry  machine,  has  returned  from  a  trip  through 
his  territory,  where  he  called  upon  the  various  dealers.  All 
of  them,  he  states,  are  very  enthusiastic  and  look  for  a 
larger  business  in  electric  washing  machines  during  the 
present  year  than  ever  before. 
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Decline  in  Copper  Prices  Continues. — Following  a  break 
in  the  price  of  copper  in  London  last  week,  domestic  selling 
agencies  which  have  been  holding  out  for  16^  cents  per 
pound  for  the  past  six  weeks  lowered  their  prices  to  15I/2 
cents  per  pound  for  electrolytic  last  Saturday  for  practically 
any  delivery.  In  the  early  part  of  this  week  nearly  all  of  the 
agencies  quoted  electrolytic  on  a  15-cent  basis.  Offerings 
were  made  on  Tuesday  by  second  hands  at  14^  cents  per 
pound,  and  several  of  the  largest  agencies  also  reduced  their 
quotations  to  that  figure.  This  represents  a  falling  off  of 
3  cents  per  pound  from  the  quotation  that  was  maintained 
by  the  selling  agencies  last  summer.  While  domestic  con¬ 
sumers  have  been  buying  to  some  extent  during  the  break, 
their  aggregate  purchases  have  not  been  large  enough  to 
indicate  that  present  prices  are  yet  low  enough  to  induce  a 
movement  of  sufficient  proportions  to  relieve  the  market. 
The  extent  of  the  present  strain  will  undoubtedly  depend 
upon  the  production  figures  in  the  next  report  of  the  Copper 
Producers’  Association.  If  a  noticeable  decrease  in  output 
is  shown  it  is  probable  that  consumers  will  be  satisfied  to 
buy  fairly  large  tonnages  for  future  delivery  at  present 
prices.  Otherwise  they  will  feel  safe  in  withholding  com¬ 
mitments  for  the  future  until  the  trend  of  the  market  be¬ 
comes  more  pronounced. 

Southern  Massachusetts  Power  Company  Plan  Aban¬ 
doned. — As  was  noted  in  these  columns  April  20,  1912,  the 
formation  of  a  company  to  be  known  as  the  Southern 
Massachusetts  Power  Company  was  planned  jointly  last 
year  by  the  Fall  River  (Mass.)  Electric  Light  Company 
and  the  New  Bedford  (Mass.)  Gas  &  Edison  Light  Com¬ 
pany.  It  had  been  planned  to  make  a  large  increase  in 
the  generating  equipment  of  the  Fall  River  company’s 
plant  and  to  furnish  energy  from  this  plant  to  both  com¬ 
panies.  A  vigorous  campaign  for  supplying  central-station 
service  to  the  many  cotton  mills  in  the  territory  was  also 
planned.  Owing,  however,  to  the  refusal  of  the  New  Bed¬ 
ford  Board  of  Aldermen  to  pass  an  ordinance  granting  a 
franchise  to  the  new  company,  the  plan  has  been  aban¬ 
doned.  Both  the  Fall  River  company  and  the  New  Bed¬ 
ford  company  are  now  going  ahead  to  finance  additions  to 
their  present  generating  equipment.  The  New  Bedford 
company,  it  is  understood,  will  spend  about  $400,000  and 
will  install  two  horizontal  turbines  of  4000  kw  each.  The 
Fall  River  company  will  spent  about  $300,000  and  will 
install  one  4000-kw  turbine. 

National  Quality  Lamp’s  Arbitration  Department. — At  a 
recent  meeting  of  the  sales  managers  of  the  National  Qual¬ 
ity  Lamp  Division  of  General  Electric  Company,  Mr.  H.  H. 
Cudmore,  formerly  manager  of  the  Brilliant  Electric  Works 
of  General  Electric  Company,  was  selected  to  serve  as 
arbitrator  in  charge  of  the  department  of  arbitration  ot 
the  National  Quality  Division.  The  duties  of  the  depart¬ 
ment  of  arbitration  are  connected  with  apportioning  the 
spheres  of  activity  of  the  various  members  of  the  lamp 
division  and  settling  any  territorial  disputes  that  may  arise. 
Mr.  Cudmore’s  office  will  be  at  30  Church  Street,  New  York. 

Keokuk  Energy  for  Missouri  Towns. — The  Mississippi 
River  Power  Distributing  Company  of  St.  Louis  has  pur¬ 
chased  the  Tibbe  Electric  Company,  of  Washington,  Mo., 
the  American  Light  &  Power  Company,  of  Union,  Mo.,  and 
the  Pacific  Electric  Company,  of  Pacific,  Mo.  It  is  ex¬ 
pected  that  all  of  these  properties  will  be  supplied  with 
hydroelectric  energy  from  the  Mississippi  River  develop¬ 
ment  at  Keokuk,  the  generating  plants  being  changed  into 
substations.  There  is  a  day  circuit  and  considerable  in¬ 
dustrial  load  at  Washington,  while  the  companies  at  Union 
and  Pacific  have  street-lighting  contracts. 

National  Carbon  Changes. — D.  D.  Dickey  has  retired 
from  the  board  of  the  National  Carbon  Company  and  has 
been  succeeded  by  Andrew  White.  The  report  of  the  com¬ 
pany  for  the  year  ended  Dec.  31,  1912,  shows  net  earnings 
of  $1,261,203,  against  $931,145  in  1911.  After  preferred  divi¬ 
dends  of  $315,000  there  was  a  balance  of  $946,203  for  the 
$5,500,000  common  stock,  which  is  equal  to  17.2  per  cent 
on  that  issue,  as  compared  with  11.2  per  cent  earned  on  the 
same  amount  of  stock  in  1911.  The  surplus  for  the  year, 
after  deduction  of  common  dividends  and  depreciation,  was 
$250,110,  as  against  $44,171  in  1911. 

Automatic  Telephone  Service  in  Chicago. — Receivers  for 
the  Illinois  Tunnel  Company  of  Chicago,  operating  the  un¬ 


derground  freight  tunnels  and  the  automatic  telephone  sys¬ 
tem  in  that  city,  made  their  final  report  to  the  United 
States  District  Court  on  Feb.  7.  The  property  is  now  under 
the  management  of  a  reorganization  committee.  The  re¬ 
ceivers  report  that  the  number  of  automatic  telephones  in 
connection  with  the  system  is  now  in  excess  of  25,000.  At¬ 
tention  is  also  called  to  the  growth  and  popularity  of  the 
tunnel  method  of  transporting  freight  by  means  of  narrow- 
gage  electric  railways  forming  a  network  beneath  the 
streets  in  the  central  portion  of  Chicago. 

H.  W.  Johns-Manville  Salesmen’s  Annual  Conventions. — 
Following  a  long-established  custom,  over  600  of  the  sales¬ 
men,  together  with  the  district  managers,  of  the  H.  W. 
Johns-Manville  Company  assembled  in  annual  convention 
on  various  dates  from  Jan.  2  to  Feb.  8  at  Milwaukee,  Boston. 
New  York,  Philadelphia,  Pittsburgh,  Cleveland,  Chicago,  St. 
Louis,  New  Orleans,  San  Francisco  and  Toronto  to  learn 
more  concerning  the  products  sold  by  them.  Each  of  the 
300  or  so  of  these  products  was  discussed  in  detail  and  its 
merits  were  pointed  out.  A  week’s  time  was  devoted  to  each 
of  these  conventions,  with  a  banquet  at  the  close. 

To  Merge  Columbus  Railway  &  Light  Subsidiaries. — An 
application  has  been  made  to  the  Ghio  Public  Service  Com¬ 
mission  for  authority  to  merge  all  the  subsidiaries  of  the 
Columbus  Railway  &  Light  Company.  The  merger  would 
include  the  Columbus  Railway  &  Light  Company,  the 
Columbus  Light,  Heat  &  Power  Company,  the  Columbus 
Edison  Company  and  several  underlying  companies. 

Will  Supply  Energy  to  Maryland  Steel  Company. — The 
Consolidated  Gas,  Electric  Light  &  Power  Company  has 
entered  into  a  contract  with  the  Maryland  Steel  Company, 
Sparrow’s  Point,  Md.,  to  supply  the  latter  with  6500  hp  of 
electrical  energy.  It  is  stated  that  the  central-station  com¬ 
pany  is  to  supply  20,000  hp  eventually  to  this  concern. 

Control  of  Ohio  Company  Changes  Hands. — The  Cleve¬ 
land,  Painesville  &  Eastern  Railroad  Company,  Willoughby, 
Ohio,  has  purchased  the  United  Light  &  Power  Com¬ 
pany,  which  furnishes  electric  service  in  a  number  of  towns 
and  rural  sections  in  Lake  and  Ashtabula  Counties,  Ohio. 


NEW  YORK  METAL  MARKET  PRICES 


Copper : 

Standard,  spot  . . 

London,  standard,  spot. 

Prime  Lake  . 

Electrolytic  . 

Casting  . . 

Copper  wire,  base . 

Lead  . 

Nickel  . 

Sheet  zinc,  f.o.b.  smelter 

Spelter,  spot  . 

Tin,  spot  . 

-Muminum: 

Prompt  delivery  . . 

Future  . 


Heavy  copper  and  wire 

Brass,  heavy  . 

Brass,  light . 

Lead,  heavy  . 

Zinc,  scrap . 


, - Feb.  11 - , 

, - Feb.  18 - , 

Bid.  -Asked. 

Bid.  Asked. 

. ..  14.50  . 

14  00  . 

£  s  d 

£  s  d 

66  5  0 

64  0  0 

..  15.75  to  15.8754 

15.00  to  15.1254 

. .  15.50  to  15.75 

14.8755 

15.50 

14.75 

17.50 

16.25 

4.35 

4..'»  = 

..  40.00  to  45.00 

40.00  to  45.00. 

8.75 

8.50 

49.1254 

48.50 

6.50 

6.50 

..  25.50  to  26.00 

26.50  to  26.00 

..  25.50  to  26.00 

26.50  to  26.00 

METALS 

14.25 

13.3754 

8.75 

8.75 

7.75 

7.75 

4.15 

4.15 

5.75 

5.3754 

COPPER  EXPORTS  IN  FEBRUARY 
Total  tons  to  Feb.  19 . 


18,779 


Industrial  Securities 


Security 


Allis  Chalmers,  t.r.,  3d  pd.. . 
Allis-Chal.,  pf.,  t.r.,  3d  pd. .. 

Amalgamated  CoMer . 

American  Tel.  &  Tel . 

Electric  Storage  Battery,  c. 

General  Electric . 

Mackay  Cos.,  c . 

Mackay  Cos.,  pf . 

Western  Union  Tel . 

Westinghouse,  E.  &  M.,  c. . . 
Westinghouse,  E.  &  M.,  pf. . 


Capital  Stock 
Listed 

DIVIDEND 

Per  Cent  Period 

$15,501,800 

:  I 

14,105,500 

; 

153,887,900 

ij  6 

334,887,700 

2  Q 

16,074,425 

i  0 

101,203.500 

2  Q 

41,380,400 

IJ  0 

50,000,000 

99,745,400 

1  0 

33,821,200 

3,998,700 

H  8 

QUOTATION 


Feb. 1 1 

Feb.  19 

4 

31* 

10 

10* 

71i 

671 

132 

1324 

53 

511 

1401 

139 

84* 

.  86i* 

67* 

;  67! 

72 

6lii 

70 

119l* 

117* 

•Last  price  quoted. 
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Mr.  G.  H.  Smart  has  succeeded  Mr.  J.  H.  Drake  as  super¬ 
intendent  of  the  electrical  department  of  the  Knoxville 
(Tenn.)  Railway  &  Light  Company. 

Mr.  H.  C.  Gamage  has  been  appointed  superintendent  of 
the  Ware  County  Light  &  Power  Company,  Waycross,  Ga., 
succeeding  Mr.  J.  W.  Reeve,  resigned. 

Mr.  M.  Metz  has  resigned  his  position  as  manager  for 
the  Harlan  &  Avoca  Telephone  Company  at  Oakland,  la., 
to  accept  a  position  with  the  Oakland  Electric  Company. 

Mr.  J.  W.  Kirkland,  vice-president  of  the  South  African 
General  Electric  Company,  has  been  elected  president  of 
the  South  African  Institute  of  Electrical  Engineers  for  the 
current  year. 

Mr.  George  N.  Rooker,  general  manager  of  the  Northern 
Idaho  &  Montana  Power  Company,  Sandpoint,  Idaho,  l  as 
been  appointed  a  member  of  the  public  improvement  com¬ 
mittee  of  the  Sandpoint  Commercial  Club. 

Mr.  P.  C.  Kaerchcr,  who  has  been  purchasing  agent  of 
the  Mahoning  &  Shenango  Railway  &  Light  Company, 
Youngstown,  Ohio,  has  been  promoted  to  the  power  sales 
department  as  assistant  to  Mr.  T.  L.  Sturgeon. 

Mr.  J.  Wright  Reeve  has  resigned  from  the  position  of 
superintendent  of  the  Ware  County  Light  &  Power  Com¬ 
pany’s  properties,  at  Waycross,  Ga.,  and  will  enter  into 
the  sales  department  of  one  of  the  leading  electric  manu¬ 
facturers. 

Mr.  A.  A.  Dion,  manager  of  the  Ottaw'a  Electric  Com¬ 
pany,  Ottawa,  Ont.,  delivered  an  interesting  lecture  on 
“Electrical  Underground  Conduit  Construction”  before  the 
Ottawa  branch  of  the  Canadian  Society  of  Civil  Engineers 
on  Eeb.  7. 

Dr,  Edward  P.  Hyde,  director  of  the  research  laboratory 
of  the  National  Electric  Lamp  Association,  delivered  a 
lecture  Eeb.  to  before  the  engineering  students  of  the  Uni¬ 
versity  of  Virginia,  the  subject  being  “Illuminating  Engi¬ 
neering,  Its  Evolution  and  Its  Goal.” 

Mr.  W.  H.  Atkins,  general  manager,  and  Mr.  W.  P.  Han¬ 
cock,  superintendent  of  generation  of  the  Edison  Electric 
Illuminating  Comi)any  of  Boston,  sailed  from  New  York 
t)n  the  Cunard  Line  steamship  Laconia  on  Feb.  15  for  a 
three  months’  trip  to  Egypt  and  Mediterranean  points. 

Mr.  J.  E.  Aldred,  president  of  the  Shawinigan  Water  & 
Power  Company  of  Shawinigan  Falls,  Quebec,  has  pre¬ 
sented  the  tow'n  of  Shawinigan  Falls  with  a  technical  school 
built  at  a  cost  of  $50,000.  The  structure  is  of  brick  and 
has  a  good  equipment  of  electrical  and  other  technical 
apparatus. 

Mr.  William  McClellan,  chief  engineer  of  the  Public 
Service  Commission,  Second  District,  New  York,  gave  a 
talk  at  the  Technology  Union,  Boston,  on  Feb.  12,  before 
the  Electrical  Engineering  Society  of  the  Massachusetts 
Institute  of  Technology,  his  subject  being  “Puldic  Service 
Corporations  and  the  Public.” 

Mr.  Alexander  D.  Dubois,  assistant  professor  of  electrical 
engineering  at  Purdue  University,  has  resigned  because  of 
ill  health.  Mr.  Dubois  went  to  Purdue  from  Cornell  Uni¬ 
versity  two  years  ago.  He  is  a  graduate  of  Illinois  Uni¬ 
versity.  For  nine  years  previous  to  entering  Cornell  he  was 
emiiloyed  by  the  Western  Electric  Company. 

Messrs.  Frank  E.  Shepard,  of  the  Denver  Engineering 
Works,  and  A.  B.  Kennedy,  of  the  Stearns-Rogers  Ma¬ 
chinery  &  Supply  Company,  both  of  Denver,  have  been 
elected  directors  of  the  Colorado  Electric  Club,  succeeding 
Messrs.  J.  F.  Dostal  and  J.  W.  Greenawalt.  who  recently 
resigned  on  account  of  removal  from  Denver. 

Mr.  A.  A.  Laughton  has  been  appointed  local  manager  of 
the  Athol  (Mass.)  Gas  &  Electric  Company.  Mr.  Laugh¬ 
ton  is  now  employed  as  local  manager  of  the  Gardner 
(Mass.)  Gas,  Fuel  &  Light  Company,  which  position  he  w’ill 
continue  to  fill  in  addition  to  his  new  duties  at  Athol.  He 
will  make  his  headquarters,  however,  in  Athol. 

Dr.  Ernst  J.  Berg,  for  the  last  four  years  head  of  the  elec¬ 
trical  department  of  the  University  of  Illinois,  has  been  ap¬ 
pointed  professor  in  charge  of  the  electrical  department  of 


Union  College,  Schenectady,  N.  Y.  Dr.  Berg  is  a  native  of 
Sweden  and  w'as  educated  in  the  Royal  University  of  Stock¬ 
holm.  For  many  years  he  was  connected  with  the  General 
Electric  Company,  where  he  worked  as  assistant  to  Dr. 
Steinmetz. 


Mr.  Charles  B.  Scott  has  been  made  manager  of  the 
new  Bureau  of  Safety  operated  in  conjunction  with  the 
Middle  West  I'tilities  Company  of  Chicago.  This  bureau 
advises  subsidiary  companies  on  questions  relating  to  safe 
operation,  claims  and  indemnities.  For  several  years  Mr. 
Scott  has  been  associated  w’ith  Mr.  Martin  J.  Insull,  vice- 
president  of  the  Middle  West  Utilities  Company,  in  the 
operation  of  public  utilities  in  Indiana  and  elsewhere. 

Mr.  Alfred  Still  l  as  resigned  his  position  as  chief  elec¬ 
trical  engineer  to  the  Algoma  Steel  Corporation  of  Sault 
Ste.  Marie,  Out.,  to  take  charge  of  the  courses  in  electrical 
design  at  Purdue  University,  Lafayette,  Ind.  Mr.  Still  is 
a  member  of  both  the  .\merican  Institute- and  British  In¬ 
stitution  of  Electrical  Engineers.  He  has  made  a  special 
study  of  hydroelectric  developments  and  long-distance 
transmission  of  electrical  energy,  and  has  only  lately  re¬ 
turned  from  a  trip  to  Colorado  and  the  Pacific  Coast, 
where  he  visited  many  of  the  important  systems  of  power 
transmission  and  distribution. 


Mr.  Robert  M.  Searle,  the  well-known  vice-president  of 
the  Rochester  (N.  Y.)  Railway  &  Light  Company,  whose 
election  as  president  of  the  Rochester  Chamber  of  Com¬ 
merce  was  announced  in 
these  columns  a  short  time 
ago,  was  born  March  3, 
1869,  at  Peekskill,  N.  Y.  He 
received  a  common-school 
education  in  the  public 
schools  of  the  city  of  New 
York  and  in  1884  began  in 
the  lighting  business  as 
office  boy  with  Thomas  A. 
Edison.  Mr.  Searle  ac¬ 
quired  his  engineering 
knowledge  by  night  study, 
and  he  has  had  twenty-six 
years  of  experience  in  the 
lighting  business  in  all  of 
its  varied  branches — from 
office  boy  to  vice-president. 
He  was  awarded  the  honor 
medal  by  the  English  Insti¬ 
tute  of  Gas  Engineers  in  1907.  At  present  Mr.  Searle  is 
actively  engaged  on  committees  in  about  forty-four  insti¬ 
tutions  within  and  without  the  State  of  New  York.  He  is 
vice-president  and  a  director  of  the  Rochester  Railway  & 
Light  Company,  a  director  of  the  New  York  State  Railways, 
and,  as  previously  announced,  was  elected  to  the  presidency 
of  the  Rochester  Chamber  of  Commerce  in  January. 


ROI'.KRT  M.  SK.CRLE 


Obituary 


Gustaf  de  Laval,  the  well-known  engineer  and  inventor  of 
the  steam  turbine  bearing  his  name,  died  at  his  home  in 
Stockholm,  Sweden,  on  Feb.  7  at  the  age  of  sixty-seven. 
Dr.  de  Laval  after  devoting  much  time  to  the  design  of 
dairy  machinery,  turned  his  attention  to  the  construction  of 
a  high-speed  rotary  engine  in  1883.  He  patented  his  diver¬ 
gent-nozzle  steam  turbine  in  1889. 

Edward  L.  Clark,  for  many  years  auditor  of  the  General 
Electric  Company,  died  at  his  home  in  Schenectady,  N.  Y., 
Feb.  15.  Mr.  Clark  was  born  in  Edinburgh,  Scotland,  in 
1849  and  came  to  America  and  was  employed  by  Mr.  Edison 
as  auditor  of  the  Edison  Electric  Light  Company  in  New 
York  Citj-.  In  December,  1891,  he  became  auditor  of  the 
Edison  General  Electric  Company,  dnd  he  had  full  charge 
of  the  arduous  work  of  consolidation  of  accounts  when  the 
General  Electric  Company  w'as  organized  in  1892.  Two 
years  later  Mr.  Clark  was  made  assistant  to  the  comptroller, 
the  late  J.  P.  Ord.  and  soon  thereafter  was  made  general 
auditor  of  the  company  and  continued  in  that  capacity  until 
his  death.  He  is  survived  by  a  widow  and  two  sons. 
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ALABAMA  CITY,  ALA. — The  City  Council  has  granted  the  Alabama 
Pwr.  Co.,  of  Gadsden,  a  francise  to  erect  transmission  lines  in  Alabama 
City. 

BKSSEMER,  ALA. — The  J.  B.  McCrary  Co.,  of  Atlanta,  Ga.,  has  been 
engaged  by  the  City  Council  to  make  surveys  and  estimates  for  con¬ 
struction  of  the  proposed  municipal  electric-light  plant,  for  which  bonds 
to  the  amount  of  $35,000  have  been  authorized. 

EOKEMAX,  ARK. — An  electric-light  franchise  has  been  granted  to 
W.  B.  and  J.  M.  Madden.  , 

B.‘\Y  CITY,  C.\L. — The  Pacific  El.  Ry.  Co.  has  applied  to  the  County 
Supervisors  for  a  franchise  to  build  and  oi)erate  an  electric  railway  on 
Main  Street  and  Ocean  Avenue  in  Bay  City. 

CIllCO,  C.\L. — Plans  are  being  considered  by  the  management  of 
Richardson  Springs  for  the  establishment  of  an  electric  light  and  power 
plant,  to  cost  about  $10,000.  The  water-power  of  Mud  Creek  will  be 
utilized  to  operate  the  proposed  plant. 

FRESNO,  C.\L. — The  San  Joaquin  Lt.  &  Pwr.  Co.  will  soon  begin 
work  on  construction  of  its  power  plant  No.  4,  to  be  located  on  the 
east  side  of  Crane  Valley  Lake,  where  a  fall  of  2000  ft.  will  be  secured. 
Two  tunnels  will  be  driven  to  divert  the  water,  one  of  which  will  be 
about  a  mile  long.  Water  will  be  secured  from  Sand  Creek  and  the 
South  Fork.  Two  reservoirs  will  be  constructed  to  supply  Plant  No.  4, 
one  of  which  will  be  located  on  Sand  Creek  and  the  other  on  the  South 
Fork. 

LOS  ANGELES,  C.\L. — Bids  will  be  received  by  the  Board  of  Pub¬ 
lic  Works  until  March  7  for  furnishing  miscellaneous  electrical  material, 
consisting  of  lead-covered  cable  and  terminals,  copper  tubing  and  fittings, 
bus  supports  and  disconnecting  switches. 

MONROVI.\,  C.\L. — The  city  authorities  are  contemplating  the  instal¬ 
lation  of  a  new  police  and  fire-alarm  system. 

OWENSMOUTH,  CAL. — Plans  are  being  prepared  for  lighting  the 
streets  of  Owensmouth  and  the  18-mile  speedway  to  Lankersham  also. 
The  Southern  California  Edison  Co.  is, planning  to  erect  a  new  sub¬ 
station  to  supply  electricity  for  lamps  in  this  district.  Owensmouth  has 
not  a  post  office. 

Rb'lJWOOD  (  ITY,  C.\L. — Bonds  to  the  amount  of  $6,000  have  been 
voted,  the  proceeds  to  be  used  for  extension  to  street-lighting  system. 

S.\N  FR.\NCISCO,  C.AL. — The  Marconi  Wireless  Co.  has  officially 
announced  that  one  of  the  five  large  wireless  stations  which  the  company 
has  been  planning  will  be  erected  at  Tanalas  Bay  and  Bolinas.  It  is 
proposed  to  install  a  1000-hp  plant  at  each  of  the  stations. 

S.\N  FR.XNCISCO,  CAL. — Property  owners  on  Ninth  Street  have 
secured  authority  from  the  lighting  committee  to  erect  a  tungsten  lamp 
street-lighting  system,  using  six  standards  to  the  block.  .Arrangements 
have  been  made  for  the  installation  of  cluster  lamps  on  Mason  Street. 
The  property  owners  will  erect  the  electroliers,  carrying  five-lamp  clus¬ 
ters;  the  city  will  supply  electricity  to  maintain  them. 

NORWICH,  CONN. — The  Connecticut  Co.  proposes  to  furnish  energy 
for  tTie  ~ew  London  electric  railways  from  the  Thamesville  station, 
using  the  station  at  Winthrop’s  Cove  for  a  transforming  station.  If 
necessary  to  carry  the  New  London  load,  additional  equipment  will  be 
installed  at  Thamesville.  The  company  has  petitioned  the  Public  Service 
Commissioners  for  permission  to  connect  the  Thamesville  and  New 
London  stations.  ' 

WINDSOR  LOCKS,  CONN. — Plans  have  been  nearly  completed  by 
the  Northern  Connecticut  Lt.  &  Pwr.  Co.,  of  Windsor  Locks,  for  the 
erection  of  the  new  transmission  line  and  substation  to  supply  the 
towns  formerly  served  by  the  Housatonic  Pwr.  Co.,  Suffield,  Agawam 
and  Feeding  Hills,  and  work  will  probably  be  started  in  the  spring. 
Walter  P.  Schwahe  is  general  manager. 

W.NSHINGTON,  D.  C. — Proposals  will  be  received  at  the  office  of  the 
chief  signal  officer.  War  Department,  Washington,  D.  C.,  until  March  1 
for  the  following  supplies:  (1)  500  telephone  head  sets;  (2't  150  ear  caps 
for  Dean  hand  receivers;  (3)  200  retardation  coils;  (4)  72  porous  cups; 
(5)  125  diaphragms;  (6)  100  condensers;  (7)  36  rubber  gaskets  tor  door 
of  B.  C.  telephones;  (8)  36  rubber  gaskets  for  door  of  gun  telephones; 
(9)  12  iron  handles,  complete,  for  B.  C.  telephones,  C.  .-A.  T. ;  (10)  12  iron 
handles,  complete,  for  gun  telephones;  (11)  75  universal  joints  for 
C.  A.  T.  head  sets;  (12)  12  transmitters,  suspended  type,  complete,  con¬ 
sisting  of  transmitter  bar,  brackets  for  same,  two  h.  r.  bushings,  C.  B. 
transmitter,  cords  and  weights;  (13)  100  shells  for  Dean  hand  receivers 
without  caps;  (14)  200  rings  for  Dean  hand  receiver.  Captain  W.  L. 
Clarke  is  disbursing  officer. 

GAINESVILLE,  FLA. — Proposals  will  be  received  by  the  Board  of 
Public  W’orks,  Gainesville,  Fla.,  at  the  offices  of  H.  E.  Taylor,  chairman, 
until  March  17,  for  furnishing  all  material,  machinery,  equipment  and 
labor  for  the  construction  of  an  electric-lighting  system  and  improve¬ 
ments  to  the  water-works  system.  The  work  will  embrace  a  complete 
water-works  and  lighting  station  erected  in  the  town  on  the  railroad, 
approximately  20  miles  of  pole  line,  4300  ft.  of  14-in.  cast-iron  pipe,  one 
150,000-gal.  tank  on  75-ft.  tower.  Station  equipment  will  consist  of 
three  ISO-hp  return-tubular  boilers,  one  600-hp  steel  or  reinforced-concrete 
stack,  one  600-hp  feed- water -heater  and  purifier,  one  1,500,000-gal.  high- 
duty  Meyer  gear  or  triple-expansion  pump,  one  cross-compound  con¬ 
densing  compressor,  750  cu.  ft.  capacity,  or  one  motor-driven  deep-well 


centrifugal,  one  300-gal.  motor-driven  centrifugal  pump,  one  2S0-kw  and 
one  150-kw  generator,  direct-connected  to  four-valve  non-condensing 
Corliss  or  compound  non-condensing  engines,  with  switchboards  and 
exciters.  Specifications  may  be  obtained  from  the  J.  B.  McCrary  Co., 
engineers.  Third  National  Rank  Building,  Atlanta,  Ga.,  or  from  the 
chairman  of  Board  of  Public  Works. 

ST.  CLOUD,  FL.-\. — The  St.  Cloud  Puhlic  Utilities  Co.  has  been 
granted  a  franchise  by  the  City  Council  to  construct  an  electric-light 
system  here. 

ST.  PETERSBURG,  FL.\. — Plans  are  being  prepared  by  the  St.  Peters-’ 
burg  El.  Lt.  &  Pwr.  Co.  for  the  erection  of  a  new  power  plant,  to  cost 
from  $100,000  to  $150,000.  The  proposed  plant  will  be  equipped  with 
two  1200-kw  generating  units.  Definite  plans  have  not  yet  been  decided 
upon. 

AUGUST.A,  G.\. — Sealed  proposals  will  be  received  by  George  W. 
Wright,  chairman  hospital  building  committee,  re-inclosed  in  an  envelope 
addressed  to  William  Lyon  Martin,  clerk  of  Council,  Augusta,  Ga.,  until 
I'eb.  27  for  specialties  for  the  city  hospital  buildings  as  follows:  Item 
(11)  painting;  (12)  plumbing,  roughing  in;  (13)  vacuum-cleaning  piping; 
(14)  gas  fitting;  (15)  electric  work,  wiring  and  signal  system;  (16)  tele¬ 
phones;  (17)  elevators;  (18)  vacuum-cleaning  machine;  (19)  vacuum¬ 
cleaning  aspirator;  (20)  fire  hose;  (21)  boiler  plant;  (22)  chimney;  (23) 
engines;  (24)  generators  and  switchboards;  (25)  heating;  (26)  plumbing 
fixtures.  Plans  and  specifications  may  be  obtained  on  application  to  G. 
Lloyd  Preacher,  of  Augusta,  architect  and  engineer.  L.  C.  Hayne  is 
Mayor. 

GRIFFIN,  G.\. — .\n  appropriation  of  $5,000  has  been  authorized  by  the 
City  Council  for  extensions  to  the  electric-light  and  water-works  systems. 

M.\L.\D,  ID.MIO. —  D.  L.  Evans,  of  Malad.  has  purchased  the  property 
of  the  Idaho  Lt.  &  Pwr.  Co.  for  $35,000.  The  new  owner  contemplates 
making  improvements  to  the  plant. 

CERRO  GORDO,  ILL. — The  Central  Illinois  Pub.  Ser.  Co.  has  sub¬ 
mitted  a  proposition  to  the  Village  Board  to  supply  electricity  to  operate 
the  municipal  water-works  pumping  station. 

DEC.-ATUR,  ILL. — The  People’s  Co-operative  Lt.  Co.,  of  Decatur, 
which  recently  applied  for  a  franchise  to  construct  an  electric  light  and 
power  plant  here,  expects  to  increase  its  capital  stock  from  $50,000  to 
$100,000  in  the  near  future.  If  granted  a  franchise  the  company  will 
erect  a  plant  in  Decatur.  Frank  L.  Suffern  is  president  and  treasurer. 

DEER  CREEK,  ILL. — The  Peoria  Gas  &  El.  Co.  is  seeking  a  contract 
to  light  the  streets  of  the  village.  If  successful,  it  will  supply  electricity 
for  lamps  and  motors  for  commercial  purposes. 

HIGHLAND,  ILL. — The  Illinois  Trac.  System,  of  Champaign,  is  seek¬ 
ing  a  franchise  to  furnish  electricity  for  lamps  and  motors  here;  also  a 
contract  to  light  the  streets  of  the  village. 

J.-ACKSONATLLE,  ILL. — The  City  Council  is  considering  nil  ordinance 
providing  for  an  issue  of  $50,000  in  bonds  for  the  rehabilitation  of  the 
municipal  electric-light  plant. 

LOCKPORT,  ILL. — Two  propositions  have  been  submitted  to  the  City 
Council  for  furnishing  electricity  to  the  city.  The  Public  Ser.  Co.  of 
Northern  Illinois  asks  for  a  50-year  franchise  and  a  ten-year  contract  for 
street  lighting,  in  return  for  which  it  offers  to  pay  the  city  $5,000  and 
to  rebuild  the  city  lines  throughout,  changing  the  system  to  110  volts. 
A  m.aximum  rate  of  2j4  cents  per  kw-hr.  witk  a  probable  rate  of  2  cents 
is  offered  for  energy  to  operate  the  water-works  pumping  station.  Private 
con.sumers  are  offered  a  rate  of  13)4  cent*  iknd  7  cents  per  kw-hr.  and 
business  houses  9  cents  per  kw-hr.  It  also  agrees  to  rewire  residences 
for  flatirons  and  other  appliances  from  220  volts  to  110  volts  without 
charge.  The  company  will  furnish  a  street-lighting  system  consisting  of 
75  tungsten  lamps  and  15  four-lamp  clusters,  with  all-night  service,  at 
$2,460  per  year  on  a  ten-year  contract.  The  Sanitary  District  of  Chicago 
asks  for  a  five-year  contract  at  1  cent  per  kw-hr.,  arc  lamps  to  be  fur¬ 
nished  by  the  company  but  to  be  maintained  by  the  city,  and  tungsten 
lamps  to  he  furnished  by  the  city  and  maintained  by  the  company.  The 
entire  city  and  commercial  circuits  are  to  he  rebuilt  by  the  Sanitary 
District,  which  will  ret.iiii  the  discarded  material.  At  the  end  of  the 
live-year  contract  the  city  will  own  the  rebuilt  lines.  The  voltage  is  to 
he  reduced  from  220  volts  to  110  volts. 

OAK  P.ARK,  ILL. — The  A’illage  Board  has  agreed  to  maintain  the 
(•rnamental  street-lighting  system  in  the  business  district,  provided  the 
Business  Men's  -Association  will  pay  for  the  cost  of  installing  the  system. 
It  is  understood  that  funds  have  already  been  subscribed  for  the 
standards. 

PITTSFIELD,  ILI.. — The  proposition  to  grant  the  Central  Illinois 
Pub.  Ser.  Co.,  of  Mattoon,  III.,  a  SO-year  franchise  to  operate  an  electric- 
light  plant  in  Pittsfield  will  probably  be  submitted  to  the  voters  at  the 
spring  election. 

B.ATTLE  GROl'ND,  INI). — The  County  Commissioners  have  granted 
the  Mutual  Puh.  Ser.  Co.  permissiort  to  erect  a  transmission  line  from 
Battle  Ground  to  the  AA’hite  County  line.  The  company  will  secure 
energy  from  the  Fort  AVayne  &  Northern  Indiana  Trac.  Co.,  which  it 
will  distribute  for  lamps  and  motors  in  Baffle  Ground,  Brookston  and 
Chalmers  and  also  to  farmers  residing  alorfg  the  route  of  the  trans¬ 
mission  line. 

BRO.-AD  RIPPLE,  IND. — The  Town  Board  has  signed  a  contract  with 
the  Merchants’  Ht.  &  Lt.  Co.,  of  Indianapolis,  for  lighting  the  streets 
of  the  town.  The  board  canceled  the  contract  with  tlie  Irrdianapolis  Lt. 
&  lit.  Co.  recently. 
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CENTERVILLE,  IND. — The  Town  Council  has  awarded  the  Terre 
Haute,  Indianapolis  &  Eastern  Trac.  Co.  a  contract  to  furnish  electricity 
for  lighting  the  streets  of  the  town  and  for  commercial  purposes. 

EVANSVILLE,  IND. — The  West  Side  Business  Men’s  Association  is 
heading  a  movement  to  organize  a  public  service  company,  to  be  capital¬ 
ized  at  $100,000,  to  erect  and  operate  an  electric  light  and  power  plant 
in  Evansville. 

INDIANAPOLIS,  IND. — The  plant  of  the  People’s  Lt.  &  Ht.  Co.,  of 
Indianapolis,  is  to  be  consolidated  with  that  of  the  Merchants’  Ht.  &  Lt. 
Co.,  of  this  city.  Energy  and  heat  will  be  supplied  from  the  station  of 
the  Merchants’  Ht.  &  Lt.  Co.,  which  is  to  be  rebuilt.  Tentative  plans 
provide  for  a  10,000-kw  generator. 

KENDALLVILLE,  IND. — Bids  will  be  received  for  the  construction 
of  a  new  power  house  for  the  municipal  electric-light  plant  until  March  11. 
The  cost  of  the  building  is  estimated  at  about  $10,000.  Contracts  for 
equipment  have  already  been  placed. 

Mc(  ORDSVILLE,  IND. — The  Indiana  Union  Trac.  Co.  has  entered 
into  a  contract  with  the  town  board  of  McCordsville  Kennard,  Sharps- 
ville  and  Hobbs  to  supply  electricity  for  lamps  and  motors. 

ROCHESTER,  IND. — The  Rochester  Lt.,  Ht.  &  Pwr.  Co.  has  increased 
its  capital  stock  from  $150,000  to  $200,000. 

AMES,  I  A. — At  a  special  election  held  Feb.  10  the  proposition  to  issue 
bonds  to  establish  a  municipal  electric-light  plant  was  carried. 

1?.\Y.’\RD,  LA. — The  citizens  are  considering  the  question  of  estab¬ 
lishing  an  electric-light  plant  here. 

DENISON,  I  A. — The  Denison  El.  Lt.  &  Pwr.  Co.  contemplates  im¬ 
provements  to  its  plant  which  will  involve  an  expenditure  of  about 
$20,000  in  the  next  two  years. 

FONTANELLE,  I  A. — The  City  Council  is  considering  the  question 
of  installing  an  electric-light  plant.  It  is  estimated  that  a  plant  can 
be  installed  at  a  cost  of  about  $2,500. 

GREENFIELD,  lA. — Preparations  are  being  made  to  change  the 
municipal  electric-light  plant  from  direct-current  to  alternating-current 
system  and  to  establish  a  24-hour  service.  The  equipment  will  include 
one  engine  and  two  alternating-current  generators  and  switchboard 
equipment  complete,  transformers,  overhead-line  materials,  meters,  etc. 
J.  B.  Hill,  of  Iowa  City,  is  consulting  engfineer. 

LEON,  lA. — The  city  of  Leon  is  not  contemplating  the  construction  of 
a  municipal  electric-light  plant  as  reported  in  these  columns  some  time 
ago.  The  railroad  company  will  build  a  new  freight  depot  on  the  site 
said  to  have  been  purchased  by  the  city.  The  Leon  El.  Co.  furnishes  elec¬ 
trical  service  in  Leon  and  the  city  does  not  contemplate  taking  over 
the  plant. 

PERRY,  I.'\. — The  question  of  submitting  a  proposition  to  raise  funds 
for  rebuilding  the  electric-light  system  at  the  spring  election  is  under 
consideration. 

REDFIELD,  lA. — The  town  of  Redfield,  it  is  reported,  will  receive 
bids  about  March  1  for  construction  of  combined  electric-light  and  water 
works  systems;  also  for  each  system  separate. 

RUSSELL,  lA. — A  proposition  has  been  submitted  to  the  town  of 
Russell  for  the  installation  of  an  electric-light  plant  by  J.  D.  Elder,  of 
Albia. 

TOI’EK.A,  K.\N. — The  purchase  of  a  new  generator,  to  cost  about 
$3,000,  to  be  installed  in  the  municipal  electric-light  p'ant  before  next 
fall  is  under  consfderation. 

BITRNSIDE,  KY. — The  Kentucky  Utilities  Co.,  of  Lexington,  has 
been  granted  a  20-year  franchise  to  supply  electricity  in  Burnside. 
Harry  Reid,  of  Lexington,  is  general  manager. 

EMINENCE,  KY. — The  Kentucky  Utilities  Co.,  of  Lexington,  has 
purchased  several  franchises  recently,  allowing  the  company  to  enter 
l^nlinence,  I’lcasureville  and  New  Castle,  Ky.,  as  well  as  in  the  counties 
in  which  those  cities  are  located.  Work  wid  soon  begin  on  extensions 
to  the  company’s  present  lines. 

HENDERSON,  KY. — The  Kentucky  Southwestern  El.  Ry.,  Lt.  &  Pwr. 
Co.  contemplates  the  construction  of  three  substations.  W.  A.  Calhoun, 
of  Paducah,  is  chief  engineer. 

HOPKINSVILLE,  KY. — The  Kentucky  Pub.  Ser.  Co.,  of  Hopkinsville, 
is  contemplating  extensions  and  improvements  to  its  plant  and  will 
install  one  500-kw,  three-phase,  60-cycle  generator  directly  connected 
to  steam  turbine,-  new  switchboard,  etc.  All  lines  are  to  be  changed 
from  two-phase  to  three-phase  and  present  generators  are  to  be  wound 
for  three-phase  and  held  as  a  reserve.  J.  G.  White  &  Co.,  43  Exchange 
Place,  New  York,  N.  Y.,  are  engineers  in  charge. 

LEXINGTON,  KY. — The  installation  of  an  ornamental  street-lighting 
system  along  the  principal  business  throughfares  is  contemplated.  It  is 
proposed  to  erect  ornamental  lamp  standards  carrying  five-lamp  stand¬ 
ards.  Eugene  Creed,  busines  manager  of  the  Lexington  Utilities  Co.,  has 
charge  of  the  work. 

OWINGSVILLE,  KY. — The  Kentucky  Utilities  Co.,  of  Lexington,  is 
negotiating  for  the  purchase  of  the  plant  of  the  Owingsville  El.  Lt.  Co. 
If  acquired  the  plant  will  be  remodeled. 

PADUCAH,  KY. — The  Paducah  Lt.  &  Pwr.  Co.  is  negotiating  with  the 
City  Council  for  furnishing  energy  at  a  cost  of  $2,100  per  year,  for  a 
new  street-lighting  system  in  the  retail  business  district. 

WINFIELD,  LA.— George  W.  Newman,  of  Rochester,  N.  Y.,  has 


purchased  the  controlling  interest  in  the  Winfield  Ice  &  Lt.  Co.  It  is 
proposed  to  rebuild  both  the  ice  and  electric  plants  and  install  new 
machinery.  Mr.  Newman  will  be  president  and  manager  of  the  com¬ 
pany. 

PORTLAND,  MAINE. — The  Cumberland  County  Pwr.  &  Lt.  Co.,  of 
Portland,  contemplates  the  erection  of  a  new  transmission  line  from 
Bonny  Eagle  to  North  Gorham,  for  which  the  right-of-way  has  already 
been  purchased.  The  cost  of  the  line  is  estimated  at  about  $100,000. 

ELLERSLIE,  MD. — The  Cooks  Mills  El.  Lt.  &  Pwr.  Co.,  controlled 
by  Deal  Brothers,  of  Cumberland,  represented  by  J.  W.  S.  Cochrane, 
attorney,  has  applied  to  the  Road  Commissioners  of  Allegany  County 
for  a  franchise  to  erect  transmission  lines  from  the  state  line  to  Corri- 
gansville  for  t^e  purpose  of  supplying  electricity  for  lamps,  heat  and 
motors  in  Corrigansville  and  Ellerslie. 

ELLERSLIE,  MD. — Application  has  been  made  to  the  Road  Commis¬ 
sioners  of  Allegany  County  for  a  franchise  to  erect  transmission  lines 
along  the  county  road  for  the  purpose  of  supplying  electricity  by  Andrew 
Ramsay,  representing  the  Ramsay  Corporation,  which  has  large  brick 
plants  at  Mount  Savage  and  Ellerslie.  The  company  proposes  to  erect 
a  water  and  light  plant,  at  a  cost  of  $250,000,  to  supply  the  two  plants 
with  water  and  electricity,  and  to  furnish  electricity  for  lamps  in 
Ellerslie. 

BOSTON,  MASS.— The  Massachusetts  EL  Cos.  will  spend  $1,500,000 
for  new  construction  and  betterments  to  its  properties  during  the  current 
year.  Of  this  amount  $1,000,000  will  be  for  new  work. 

I'ALL  RIVER,  MASS. — The  Merchants’  Association  has  submitted  a 
proposition  to  the  City  Council  offering  to  pay  $2,000  per  year  for  a 
period  of  five  years  toward  maintaining  the  proposed  ornamental  street¬ 
lighting  system  in  the  business  district. 

M.ARLBORO,  MASS. — The  Marlboro  EL  Co.  has  applied  to  the  State 
Board  of  Gas  and  Electric  Light  Commissioners  for  permission  to  issue 
1300  additional  shares  of  capital  stock  at  $160,  the  proceeds  to  be  used 
in  financing  additions  to  and  improvements  in  the  company’s  plant. 

MONROE  BRIDGE,  MASS. — The  New  England  Pwr.  Co.  which  is 
building  a  series  of  hydroelectric  plants  on  the  Deerfield  River,  has 
filed  a  petition  with  the  County  Commissioners  asking  for  approval  of 
plans  for  the  construction  of  a  dam  on  the  Deerfield  River  about  ^ 
mile  below  Monroe  Bridge  in  the  town  of  Monroe.  The  proposed  dam 
is  to  be  253  ft.  long. 

NEW  BEDFORD,  MASS. — Extensive  improvements  and  additions  are 
contemplated  by  the  New  Bedford  Gas  &  Edison  Lt.  Co.  to  its  plant. 
The  plans  provide  for  new  buildings  and  reconstruction  of  present  build¬ 
ings  and  installation  of  new  machinery,  including  two  4000-kw  turbines, 
orders  for  which  have  already  been  placed.  Oliver  Prescott  is  president. 

WEST  BROOKFIELD,  M.ASS. — The  question  of  lighting  the  streets 
of  West  Brookfield  is  under  consideration.  A  proposition  has  been 
submitted  by  the  Central  Massachusetts  El.  Co.,  of  Palmer,  which  has- 
a  franchise  here.  One  plan  provides  for  56  lamps  to  burn  until  1 
o’clock  every  night  at  $17.50  each  per  year,  the  other  for  lamps  to 
burn  until  12  o’clock  at  $15.50  per  lamp  per  year. 

WORCESTER,  MASS. — Plans  are  being  prepared  by  the  Worcester 
El.  Lt.  Co.  for  the  installation  of  another  5000-kw  turbine,  additional 
boilers  and  machinery  at  the  Webster  Street  station,  and  for  extension 
of  coal-storage  bins  and  other  improvements,  involving  an  expenditure 
of  about  $250,000.  The  company,  it  is  said,  is  now  receiving  bidsi  for 
the  turbine,  condensers,  etc.,  and  two  additional  boilers,  which  will 
provide  for  1500  hp.  Extension  of  cables,  etc.,  will  also  be  made. 

B.ATTLE  CREEK,  MICH. — Two  centrifugal  pumps  will  be  installed  at 
tlie  luimping  station  which  is  to  be  erected  at  a  cost  of  $40,000,  to  be- 
driven  by  electric  motors,  one  of  100  hp  and  the  other  of  200  hp. 

BELDING,  MICH. — The  Spencer  El.  Lt.  &  Pwr.  Co.,  of  Belding,  Mich., 
expects  to  purchase  a  250-hp  engine  and  boilers  and  necessary  accessorie!> 
for  steam  plant  and  one  waterwheel  governor  within  the  next  ten  months. 
J.  E.  Stanton  is  manager. 

BUCHANAN,  MICH. — The  Buchanan  El.  Steel  Co.  is  preparing  to 
install  a  new  5-ton  electric  furnace.  W.  N.  Broderick  has  been  appointed 
assistant  superintendent. 

DETROIT,  MICH. — The  State  Railroad  Commission  has  authorized  the 
Eastern  Michigan  Edison  Co.,  of  Detroit,  to  sell  $865,000  in  bonds,  the 
proceeds  to  be  used  for  the  purpose  of  making  extensions  and  improve¬ 
ments. 

DETROIT,  MICH. — The  annual  report  of  the  Detroit  Edison  Co.  an¬ 
nounces  that  a  fourth  turbo-generator  has  been  purchased  for  the  Delray 
power  plant,  to  be  delivered  during  the  coming  summer.  The  new  gen¬ 
erator  will  be  installed  in  the  No.  2  power  house.  Announcement  is  also 
made  that  a  new  power  plant  is  to  be  constructed  on  the  east  side  of 
the  city,  8  miles  up  the  stream  from  the  Delray  plant,  a  site  for  which 
has  already  been  purchased  at  a  cost  of  $50,000.  Alexander  Dow  is  vice- 
president  and  general  manager. 

FENTON,  MICH. — A  proposition  to  install  a  municipal  electric-light 
plant  at  a  cost  of  $25,000  and  to  issue  bonds  for  same  will  be  submitted 
to  the  taxpayers  at  the  next  regular  corporation  election,  which  takes 
place  next  March.  Electrical  service  is  now  furnished  by  the  Independent 
I  t.  &  Pwr.  Co. 

GLADSTONE,  MICH. — Negotiations  are  pending  for  the  installation  of 
electric  motors  in  the  Soo  Line  elevator  and  warehouses  to  operate  the 
machinery,  to  replace  the  steam  plants.  If  the  change  is  made,  energy 
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•would  be  furnished  from  the  power  station  of  the  Escanaba  Trac.  Co., 
on  the  Escanaba  River.  C.  H.  Bayliss  is  chief  engineer  of  the  Soo  Line. 

GRAND  RAPIDS,  MICH. — The  City  Council  has  approved  the  recom¬ 
mendation  presented  by  the  ways  and  means  committee  advising  the  pur¬ 
chase  of  a  S50-kw  turbo-generator  set  for  the  municipal  electric-light 
plant,  at  a  cost  of  $30,000. 

PINCKNEY,  MICH. — The  local  electric-light  plant,  owned  by  Floyd 
Jackson,  has  been  sold  to  Richard  Clinton. 

ELYSI.AN,  MINN. — The  Consumers’  Pwr.  Co.  contemplates  extending 
its  lines  throughout  the  city,  for  which  a  franchise  will  soon  be  asked. 

MINNEAPOLIS,  MINN. — The  Franklin  Avenue  Business  Men’s  Asso- 
•ciation  is  considering  the  installation  of  ornamental  street  lamps  on 
Franklin  Avenue  from  Tenth  Avenue  south  to  Cedar  .Avenue. 

MORRIS,  MINN. — The  Otter  Tail  Pwr.  Co.,  of  Fergus  Falls,  has  been 
granted  a  franchise  to  supply  electricity  here.  The  company  proposes 
•to  erect  a  transmission  line  from  Dayton  Hollow  to  Morris,  via  Wendell, 
Donnelly  and  Herman.  The  steam  plant  at  Morris  will  be  rebuilt  and 
held  for  use  in  emergencies.  An  option  has  already  been  secured  on  the 
Morris  plant.  Both  the  Morris  and  Wahpeton  transmission  lines  will  be 
connected  with  the  Dayton  Hollow  and  Hoot  Lake  power  plants. 

WARRO.AD,  MINN. — .At  an  election  held  Feb.  7  the  proposition  to 
issue  $20,000  for  electric-light  plant,  town  hall  and  jail  and  $8,000  for 
water-works  was  carried.  The  Oscar  Claussen  Engineering  Co.,  of  St 
Paul,  Minn.,  has  charge  of  the  work.  E.  M.  Heimbach  is  village  clerk. 

WYOMING,  MINN. — The  village  of  Wyoming  is  considering  the  ques¬ 
tion  of  installing  an  electric-light  system. 

FRANKFORD,  MO. — The  L.  T.  Tucker  Co.  has  been  granted  a  fran¬ 
chise  to  supply  electricity  here.  An  electric  plant  will  be  installed  in 
connection  with  its  flour  mill.  The  company  would  like  to  receive 
estimates  on  a  40-kw  or  50-kw  three-phase,  2300-volt  alternator. 

HANNIBAL,  MO. — The  North  Missouri  Pwr.  Co.  is  planning  to  erect 
65  miles  of  33,000-volt  transmission  line.  Plans  have  not  yet  been 
■definitely  decided  upon.  The  company  is  associated  with  the  municipal 
Public  Ser.  Co.,  1105  Chemical  Building,  St.  Louis,  Mo.  Morrison  & 
McCall,  1105  Chemical  Building,  St.  Louis,  engineers,  have  charge  of  the 
work. 

POPLAR,  MONT. — .An  effort  is  being  made  to  organize  a  stock  com¬ 
pany  to  construct  and  operate  an  electric-light  plant  in  Poplar.  The 
cost  of  the  proposed  plant  is  estimated  at  $3,000. 

LINCOLN,  NEB. — The  city  clerk  has  been  instructed  to  advertise  for 
a  car  unloader,  elevator  and  motor  for  the  water  and  light  plant. 

PORTSMOUTH,  N.  H. — Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C.,  until 
March  8,  for  one  20-ton,  four-motor  electric  traveling  crane,  delivered 
at  the  navy  yard,  Portsmouth,  N.  H.  The  cost  of  the  work  is  estimated 
at  $5,000.  Specifications  can  be  obtained  on  application  to  the  bureau 
or  the  commandant  of  the  navy  yard  named.  H.  R.  Stanford  is  chief 
of  bureau. 

BORDENTOWN,  N.  J. — The  Board  of  Public  Utility  Commissioners 
has  granted  the  Bordentown  El.  Co.  permission  to  issue  $50,000  in  addi¬ 
tional  stock,  the  proceeds  to  be  used  for  extensions  and  improvements  to 
its  plant. 

HIGHTSTOWN,  N.  J. — The  Borough  Council  has  made  arrangements 
with  the  Electric  Lt.  &  Pwr.  Co.  of  Hightstown  for  the  installation  of  a 
new  tungsten  street-lighting  system  to  replace  the  arc  lamps  now  in  use. 

JERSEY  CITY,  N.  J. — Prof.  A.  F.  Ganz,  Stevens  Institute  of  Tech¬ 
nology,  Hoboken,  has  been  engaged  to  make  investigations  of  the  electric- 
light  plants  in  the  court  house  and  at  Snake  Hill  and  prepare  estimates 
of  cost  of  equipping  the  plants  to  furnish  electricity  for  lighting  the 
county  parks,  roads  and  institutions. 

JERSEY  CITY,  N.  J. — Owing  to  the  refusal  of  the  Public  Service 
Electric  Co.  to  bid  upon  the  lighting  specifications  advertised  by  the 
Street  and  Water  Board,  the  commissioners  are  considering  the  project 
of  establishing  a  municipal  electric-light  plant  at  the  City  Hospital 
grounds,  where  three  large  dynamos  are  installed  although  only  one  is 
being  used.  Another  generator  could  be  installed  with  the  present  en¬ 
gines,  which  would  enable  the  plant  to  furnish  electricity  to  light  a 
large  portion  of  the  city.  It  is  suggested  that  the  electric  plant  at  the 
high-service  station  could  also  be  utilized  to  light  a  large  section  of  the 
city. 

KEYPORT,  N.  J. — The  Board  of  Public  Utility  Commissioners  has 
granted  the  Middlesex  &  Monmouth  El.  Lt.,  Ht.  &  Pwr.  Co.  permission 
to  erect  new  transmission  lines  on  the  turnpike  between  Freehold  and 
Matawan. 

PENNS  GROVE,  N.  J. — The  Penns  Grove  El.  Lt.,  Ht.  &  Pwr.  Co. 
has  awarded  the  contract  for  erection  of  buildings  and  also  for  an  ice 
plant,  work  on  which  will  begin  at  once.  The  borough  will  be  lighted 
by  the  new  company.  The  officers  are;  Matthew  Mitchell,  president; 
Harry  A.  Dolbow,  treasurer,  and  S.  Rusling  Leap,  secretary. 

ALB.ANY,  N.  Y.— Contracts  have  been  awarded  for  erecting  power 
stations  and  installing  electrical  machinery  for  operating  and  lighting 
locks  along  the  Erie  and  Champlain  Canals  to  McArthur  Brothers  Co. 
and  the  Lord  Electric  Co.,  of  New  York,  N.  Y.,  for  $1,612,356. 

B.XYSHORE,  N.  Y.— The  United  States  Wave  Pwr.  Co.  has  decided 
to  establish  a  large  power  plant  at  Saltaire.  The  proposed  plant  will 
furnish  electricity  for  Saltaire  and  adjacent  developments. 


BINGHAMTON,  N.  Y. — The  proposition  to  issue  $43,000  in  bonds  for 
the  purpose  of  installing  underground  conduits  and  boulevard  lamps 
in  Court  Street  from  Exchange  to  Carroll,  and  in  Chenango  from  Court 
Street  to  the  viaduct,  will  be  submitted  to  the  taxpayers.  An  election 
will  probably  be  held  March  21. 

COHOES,  N.  Y.— Sanderson  &  Porter,  52  William  Street,  New  York, 
N.  Y.,  consulting  engineers,  have  been  engaged  by  the  Cohoes  Pwr.  Co. 
to  take  charge  of  construction  of  its  proposed  hydroelectric  power  plant. 
W.  P.  Parsons,  of  Cohoes,  is  superintendent. 

NEW  YORK,  N.  Y. — Proposals  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C.,  until 
March  17,  for  a  non-interfering  local  fire-alarm  system  at  the  United 
States  appraisers’  warehouse.  New  York,  N.  Y.,  in  accordance  with 
specifications,  copies  of  which  may  be  obtained  from  the  supervising 
chief  engineer.  New  York,  N.  Y.,  or  at  the  above  office.  O.  Wenderoth 
is  supervising  architect. 

POTSDAM,  N.  Y. — The  Northern  Pwr.  Co.  of  Potsdam  nas  applied 
to  the  Public  Service  Commission,  Second  District,  for  permission  to 
exercise  its  franchises  to  erect  transmission  lines  and  supply  electricity  in 
the  village  and  town  of  Antwerp  and  the  town  of  Rossie. 

BURLINGTON,  N.  C. — The  City  Council  has  decided  to  call  an  elec¬ 
tion  to  vote  on  the  proposition  to  sell  the  municipal  electric-light  plant 
submitted  by  E.  S.  Parker,  Jr.,  representing  the  company  which  pro¬ 
poses  to  purchase  the  plant.  The  company  offers  to  purchase  the  plant 
at  $50,000,  the  city  to  retain  all  real  estate  and  machinery  now  owned 
by  it,  the  city  to  pay  $60  per  year  for  each  arc  lamp. 

DURHAM,  N.  C. — Z.  V.  Taylor,  representing  the  Southern  Pwr.  Co., 
of  Charlotte,  has  asked  the  City  Council  to  delay  the  awarding  of  the 
street-lighting  contract  for  two  weeks  to  allow  his  company  to  submit 
a  proposition  for  street  lighting.  The  service  is  now  supplied  by  the 
Durham  Trac.  Co. 

J.AMESTOWN,  N.  D. — The  City  Council  is  considering  a  proposition 
to  install  an  electric-light  plant. 

MOHALL,  N.  D. — The  installation  of  an  electric-light  plant  in  Mohall 
is  under  consideration. 

MOTT,  N.  D. — Propositions  for  the  installation  of  an  electric-light 
plant  in  Mott  have  been  submitted  by  outside  parties. 

PEMBIN.A,  N.  D. — The  city  of  Pembina  is  considering  the  question 
of  purchasing  the  plant  of-,  the  Pembina  Ltg.  Co. 

DAYTON,  OHIO. — Proposals  will  be  received  at  the  office  of  the 
supervising  officer.  Treasury  Department,  Washington,  D.  C.,  until  March 
19  for  mechanical  equipment,  except  elevators  and  lifts,  for  the  United 
States  post  office  and  court  house,  Dayton,  Ohio,  in  accordance  with 
plans  and  specifications,  copies  of  which  may  be  obtained  at  tne  office  of 
construction,  Dayton,  Ohio,  or  at  the  above  office.  Oscar  Wenderoth  is 
supervising  architect. 

PAULDING,  OHIO. — Owing  to  the  Town  Council  not  being  able  to 
make  satisfactory  arrangements  with  the  Auglaize  Pwr.  Co.,  of  Defiance, 
to  transmit  energy  to  the  town  of  Paulding,  the  Council  has  decided 
to  rebuild  the  municipal  electric-light  plant.  The  plans  provide  for  the 
installation  of  new  generating  machinery  and  new  wiring  system 
throughout.  Alternating-current  system  will  be  installed.  Smith  &  Gray, 
of  Toledo,  are  engineers. 

RALSTON,  OKLA. — The  purchase  of  a  60-hp  steam  engine  to  replace 
its  gasoline  engine  or  the  erection  of  a  transmission  line  to  Pawnee 
City,  a  distance  of  18  miles,  to  secure  electricity  from  the  municipal 
electric  plant  in  that  city,  is  being  considered  by  the  Ralston  El.  Lt.  & 
Wtr.  Wks. 

TEXHOMA,  OKLA. — The  city  of  Texhoma  has  engaged  W.  M. 
•Magruder,  engineer,  of  Liberal,  Kan.,  to  take  charge  of  the  construc¬ 
tion  of  the  proposed  municipal  electric-light  plant,  bids  for  which  will 
be  opened  Feb.  25. 

GRANT’S  P.ASS,  ORE. — The  Rogue  River  Pub.  Ser.  Corpn.,  recently 
organized  to  take  over  the  property  of  the  Chicago  &  Rogue  River  Co. 
(bankrupt),  the  Oregon  Wtr.  &  Pwr.  Co.  and  the  Golden  Drift  Mining 
Co.,  will  build  two  additional  power  plants.  George  E.  Sanders  Is  presi¬ 
dent  of  the  Rogue  River  Pub.  Ser.  Corpn. 

MILTON,  ORE. — The  City  Council  is  considering  the  question  of  in¬ 
stalling  a  new  street-lighting  system.  The  installation  of  50  arc  lamps  is 
under  consideration. 

rORTL.AND,  ORE. — The  Portland  Ry.,  Lt.  &  Pwr.  Co.  has  agreed  to 
install  99  arc-lamjts  in  the  residential  district.  B.  S.  Josselyn  is  president. 

PORTLAND,  ORE. — The  Rose  City  Park  Improvement  League  is 
considering  the  installation  of  an  ornamental  street-lighting  system  on 
Sandy  Boulevard. 

PORTL.AND,  ORE. — The  Oregon-Washington  Ry.  &  Navigation  Co.  is 
contemplating  equipping  the  Sullivan  Gulch  line  from  the  water  front  to 
Troutdale  for  electrical  operation. 

PORTL.AND,  ORE. — Work  will  begin  at  once  by  the  Portland  Ry.  & 
Lt.  Co.  on  equipping  the  first  section  of  the  Mount  Hood  railway,  from 
Montaville  to  Gresham,  for  electrical  operation. 

PRAIRIE  CITY,  ORE.— The  plant  of  the  Prairie  Lt.,  Pwr.  &  Milling 
Co.  was  destroyed  by  fire  recently,  causing  a  loss  of  about  $20,000.  The 
town  will  be  without  electrical  service  until  the  plant  is  rebuilt.  F.  W. 
Feet,  V.  C.  Belknap  and  R.  C.  Reese  were  owners  of  the  plant. 
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TOLF.DO,  ORE. — The  local  electric-light  plant  has  been  purchased 
by  Lewis  Montgomery,  of  I’ortland.  A  new  power  station  will  be  erected 
and  new  machinery  installed.  The  machinery  which  has  been  used 
heretofore  will  be  removed  from  the  sawmill  to  the  new  building. 

1*.\N,\.\I.\. — Sealed  pro|>osals  will  be  received  at  the  office  of  the  gen¬ 
eral  purchasing  officer,  Isthmian  Canal  Commission,  Washington,  D.  C., 
until  April  14,  for  furnishing  and  erecting  coal-handling  machinery  and 
accessories  for  two  coaling  plants.  Blanks  and  general  information 
relating  to  this  circular  (No.  763)  may  be  obtained  from  the  above 
office  or  the  offices  of  the  assistant  purchasing  agents,  24  State  Street, 
New  York,  N.  Y. ;  614  Whitney-Central  Building,  New  Orleans,  La., 
and  1086  North  Point  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs 
is  general  purchasing  officer. 

ELLWOOD  CITY,  PA. — The  Pennsylvania  Pwr.  Co.,  a  subsidiary  of 
the  Mahoning  &  Shenango  Valley  I.t.  Co.,  is  making  a  survey  for  a 
dam  on  the  Shenango  River  near  Hazel  Dell. 

ll.ARRLSBURG,  P.A. — The  Harrisburg  I.t.  &  Pwr.  Co.  has  submitted 
a  proposition  to  the  City  Council  offering  to  install  52  single  standard 
arcs,  similar  to  those  now  temporarily  located  on  Market  Square,  and 
54  standards,  carrying  five-lamp  clusters,  similar  to  those  temporarily 
placed  on  the  Courthou.‘'c  Plaza.  The  arc  lamps  will  cost  $98.60  each 
per  year  and  the  cluster  lamps  $91  per  standard  per  year,  making  a  total 
of  $10,041.  George  B.  Trii)p  is  vice-president  of  the  company. 

JOHNSTOWN,  P.A. — Notices  have  been  fded  at  the  State  Department 
at  Harrisburg  of  the  merging  of  38  electric  companies  chartered  for 
Blair,  Indiana  and  Cambria  Counties  into  tbe  Penn  Pub.  Ser.  Co.  of 
Johnstown;  11  into  the  Central  Lt.,  Ht.  &  Pwr.  Co.,  and  three  into  the 
Penn  Pub.  Ser.  Co.  All  companies  will  operate  in  the  vicinity  of 
Johnstown. 

I'll  ILADELPHI.A,  P.A. — The  Philadelphia  Hydro-Electric  Co.  is 
planning  to  increase  the  output  of  its  power  station  at  Manayunk  and 
will  install  four  700-hp  Morgan  Smith  Co.  waterwheels,  Lombard  W'atcr- 
wbecl  governors,  four  400-kw  Westinghouse  alternating-current  gen¬ 
erators  with  switchboard  and  six  Westinghouse  transformers.  The  com¬ 
pany  will  also  erect  one  substation  to  be  equipped  with  three  50-kw  ro¬ 
taries,  etc.  S.  Leonard  Kent,  Jr.,  is  general  manager. 

GREER,  .S.  C. — Bonds  to  the  amount  of  $15,000  have  been  voted  for 
tile  construction  of  an  electric-light  plant.  John  D.  Wood  is  Mayor. 

PORT  ROA'AL,  S.  C. — Sealed  proposals  will  be  received  at  the  Bureau 
of  A’ards  and  Docks,  Navy  Department,  Washington,  1).  C.,  until  March 
IS  for  an  ice-making  and  refrigerating  plant  at  the  United  States  Naval 
Disciplinary  Barracks,  Port  Royal.  The  cost  of  the  work  is  estimated  at 
$6,000.  11.  R.  Stanford  is  chief  of  bureau. 

W.ATERTOWN,  S.  D. — Work  will  begin  early  in  March  on  construc¬ 
tion  of  the  new  service  building  to  be  erected  by  the  Dakota  Central 
Tel.  Co.  at  a  cost  of  about  $20,000. 

WINNER,  S.  D. — C.  ().  Cobb,  of  Funk,  Neb.,  has  applied  to  the  City 
Council  for  a  franchise  to  install  and  operate  an  electric-light  system  in 
Winner. 

.ARLINGTON,  TENN. — The  city  of  Arlington  will  award  contracts 
oil  March  7  for  construction  of  an  electric-light  plant  and  water-works 
system.  R.  C.  Huston  &  Co.,  Exchange  Building,  Memphis,  Tenn.,  are 
engineers  in  charge. 

(  H.ATT.ANOOG.A,  TENN. — The  Chattanooga  &  Tennessee  River  Pwr. 
Co.  will  begin  work  at  once  on  the  construction  of  a  steam  power  plant, 
to  cost  about  $1,000,000.  This  will  be  operated  in  connection  with  the 
plant  now  being  erected  at  Hale’s  Bar,  15  miles  from  Chattanooga,  where 
a  lock  and  dam  is  being  built  across  the  Tennessee  River.  Tbe  auxiliary 
plant  will  have  an  output  of  from  20,000  bp.  to  25,000  bp.  The  Hale’s 
Bar  plant  will  develop  56,000  hp. 

COLUMBl.A,  TENN. — .A  committee  has  been  appointed  to  make  in¬ 
vestigations  with  a  view  of  installing  an  ornamental  street-lighting  system 
in  the  business  district. 

KENTON,  TENN. — Bids  will  be  received  by  the  city  of  Kenton  until 
March  11  for  the  construction  of  an  electric-light  plant  and  water-works 
system.  R.  C.  Huston  &  Co.,  Exchange  Building,  Memphis,  Tenn.,  are 
engineers. 

.ANGLETON,  TEX. — The  .Angleton  Gin  &  Pwr.  Co.  has  been  granted 
a  franchise  to  install  an  electric-light  plant  and  ice  plant.  The  capital 
stock  of  tbe  company  will  be  increa.sed  from  $8,000  to  $25,000. 

DE  LEON,  TEX. — The  De  Leon-Gorman  Lt.  &  Pwr.  Co.,  recently 
organized,  will  install  electric  light  and  power  plants  at  De  Leon  and 
Gorman.  W.  L.  Lowe,  J.  T.  Collie  and  W.  M.  Collie  are  incorporators. 

FR.ANKSTON,  TEX. — .\n  electric  light  and  water  company  has  been 
organized  by  local  residents  for  the  purpose  of  installing  an  electric-light 
plant  and  water-works  system  in  Frankston. 

HE.ARXK,  TEX. — The  contract  for  in.stalling  a  new  electric  light  and 
power  plant  in  Hearne  has  been  awarded  to  Randall,  Lovegrow  &  Wyman, 
of  Houston. 

MOULTON,  TEX. — .-V  company  has  been  organized  by  residents  of 
Moulton  for  the  purpose  of  installing  an  electric-light  and  water-works 
plant. 

YO.AKUM,  TEX. — The  property  of  the  Yoakum  Improvement  Co.  has 
been  purchased  by  L.  L.  Stephenson,  of  Sweetwater,  including  water¬ 
works  system  and  electric-light  plant,  for  a  consideration  of  $100,000. 
Improvements  will  be  made  to  the  property  by  the  new  owner,  involving 
an  expenditure  of  more  than  $30,000. 


COVINGTON,  V.-\. — The  Town  Council  has  adopted  a  resolution 
authorizing  tbe  committee  on  street  lighting  to  prepare  in  conjunction 
wtih  W.  E.  Allen,  attorney  for  the  town,  an  ordinance  providing  for 
soliciting  bids  upon  a  franchise  for  electric  lighting  and  power  purposes, 
ana  to  report  the  same  to  the  Council  for  action  thereupon.  This  action 
was  taken  at  the  request  of  the  Covington  Lt.  &  Pwr.  Co.  The  fran¬ 
chise  of  the  company  expires  May  20,  1918,  and  in  order  to  finance 
proposed  extensions  and  improvements  it  finds  it  necessary  to  extend 
the  life  of  its  franchise. 

RICHMOND,  V.A. — Plans  have  been  filed  in  the  office  of  the  build¬ 
ing  inspector  for  an  annex  to  the  present  power  house  of  the  Richmond 
&  Henrico  Ry.  Co.,  on  Lester  Street,  near  James  River.  The  annex  will 
be  106  ft.  by  85  ft.,  built  of  concrete  and  brick,  and  will  provide  room 
for  additional  generating  units  to  be  used  in  connection  with  the  pro¬ 
posed  light  and  power  service.  The  cost  of  the  structure  is  placed  at 
$35,000. 

BELLINGH.AM,  W.ASH. — The  Stone  &  Webster  Corpn.,  of  Boston, 
Mass.,  has  taken  over  tbe  property  of  the  Skagit  Pwr.  Co.  The  power 
locations  of  the  Skagit  Pwr.  Co.  include  two  sites,  one  capable  oi  develop¬ 
ing  50,000  hp  and  the  other  20,000  hp. 

CASHMERE,  W.ASH. — The  Council  has  passed  a  resolution  creating  an 
improvement  district  for  the  lighting  of  Division,  River  ana  Maple 
Streets  and  Cottage,  Mission  and  Woodring  Avenues;  also  along  the 
west  side  of  Park  and  Long  Streets. 

C.ATHL.AMET,  W.ASH. — The  Council  is  considering  the  question  of 
establishing  a  municipal  electric-light  plant. 

COLVILLE,  W.\SH.— The  Arden  Tel.  Co.  has  petitioned  the  County 
Commissioners  for  a  franchise  to  erect  telephone  lines  throughout  Stevens 
County. 

COLVILLE,  W.ASH. — The  Stevens  County  Pwr.  &  Lt.  Co.  is  planning 
to  extend  its  transmission  lines  to  the  Republic  district,  where,  it  is 
said,  the  company  has  closed  contracts  with  Republic  operators.  Orders 
have  been  placed  for  equipment  to  increase  the  output  of  the  plant  near 
Meyer  Falls  and  for  erection  of  transmission  lines,  to  cost  about  $200,000. 
The  company  recently  closed  a  contract  with  the  United  Copper  & 
Aurora  Copper  Companies,  of  Chewelah. 

EI.LENSBURG,  W.ASH. — The  City  Council  has  authorized  the  Munici¬ 
pal  Light  Department  to  sell  electricity  to  the  Menashtash  El.  Co.,  recently 
organized  by  30  West  Side  ranchers,  for  the  purpose  of  supplpying  farmers 
in  that  district  with  energy  for  lamps  and  motors.  E.  L.  Butler  is 
superintendent  of  the  municipal  electric  plant. 

ELM.\,  W.ASH. — The  Elina  Lt.  &  Pwr.  Co.  has  been  granted  a  40-year 
franchise  to  construct  an  electric-light  plant  in  this  city. 

•NORTH  YAKIM.A,  WASH. — The  County  Commissioners  have  granted 
the  Pacific  Pwr.  &  Lt.  Co.,  of  North  Yakima,  a  franchise  to  erect  a 
transmission  line  from  its  power  house  in  the  Naches  Valley  to  Naches 
City.  The  cost  of  the  Naches  Valley  project  is  estimated  at  about  $500,000. 

SFOK.ANE,  W.\SH. — The  Washington  Wtr.  Pwr.  Co.,  of  Spokane, 
contem|)lates  extending  its  transmission  line  from  Spokane  to  Chewelah 
and  Republic  this  year.  D.  L.  Huntington  is  president. 

T.ACOMA,  W.ASH. — .A  petition  has  been  filed  with  Homer  H.  Edwards, 
city  clerk,  asking  the  City  Council  to  erect  standards  carrying  ttiree-lamp 
clusters  in  the  North  End  district. 

BELOIT,  WIS. — .A  movement  is  on  foot  to  install  an  ornamental  street¬ 
lighting  system  in  the  business  district.  It  is  proposed  to  use  cluster 
lamps. 

E.AU  CL.AIRE,  WIS. — The  committee  appointed  by  the  business  men 
has  adopted  the  trolley-pole  scheme  for  the  ornamental  street-lighting 
system.  It  is  proposed  to  suspend  arms  from  the  trolley  jioles  of  the 
(  hippewa  A’alley  Ry.,  Lt.  &  Pwr.  Co.,  each  carrying  four  100-cp  lamps. 

LA  CROSSE,  WIS. — The  two  electric  plants  of  the  La  Crosse  Gas  & 
El.  Co.  in  La  Crosse  are  to  be  consolidated  and  one  of  the  power  stations 
practically  rebuilt.  The  plans  provide  for  the  installation  of  two  1500-kw 
generators. 

HOPE,  B.  C.,  C.\N. — Tbe  Hope  &  District  Pwr.,  Lt.  &  General  Develop¬ 
ment  Co.,  Ltd.,  has  applied  for  a  license  to  take  1000  cu.  ft.  per  second 
of  water  from  the  Coiiuahalla  River,  to  be  used  for  power  purposes. 

VANCOUVER,  B.  C.,  ('.AN. — The  Western  Canada  Pwr.  Co.  will  in¬ 
stall  two  additional  electric  generating  units  at  its  plant  at  Stave  Falls, 
increasing  the  output  to  50,000  hp.  William  McNeill,  of  Vancouver,  is 
assistant  general  manager. 

VlCTORL\,  B.  C.,  C.AN. — The  city  electrician  has  recommended  an 
expenditure  of  $7,331  for  equipment  for  the  fire-alarm  system. 

VTCTORIA,  B.  C.,  C.-\N. — The  Hinton  El.  Co.,  of  Vancouver,  B.  C., 
has  secured  the  contract  for  electrical  equipment  for  the  additions  to  the 
Parliament  Buildings. 

\'ICTORL\,  B.  C.,  C.AN. — The  British  Columbia  El.  Co.  has  asked  for 
permission  to  erect  transmission  lines  on  Tenth  .Avenue  to  University. 
The  company  may  construct  a  car  line  in  same  district.  C.  F.  Bolisch- 
weiler  is  general  superintendent. 

W.\LKER\’ILLE,  ONT.,  C.AN. — ^The  contract  for  elevators  for  the 
power  plant  building,  owned  by  Walker  &  Sons,  has  been  awarded  to 
the  Otis-Fenson  Elevator  Co.,  of  Toronto,  Can. 

W.ATERLOO,  ONT.,  C.AN. — Tbe  Kuntz  Brewery  Co.,  of  Waterloo,  it 
is  reported,  will  soon  award  contracts  for  additions  to  its  power  plant. 
Mildiier  &  Eisen,  of  Detroit,  Mich.,  are  architects. 
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WINDSOR,  ONT.,  CAN. — The  Remington  Arms-Union  Metallic  Car¬ 
tridge  Co.,  with  main  offices  in  New  York,  N.  Y.,  has  closed  a  deal  for 
100  acres  in  Windsor.  Work  will  begin  at  once  on  construction  of  build¬ 
ings,  for  which  contracts  have  already  been  awarded  to  the  Canadian 
1*  rost-Winchester  Co.,  of  Windsor.  A  power  bouse  equipped  with  boilers, 
pumping  machinery,  etc.,  will  also  be  installed. 

GU.\NTANAM0,  CUI?.\. — Proposals  will  be  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C.,  until  March 
1,  for  three  buildings  for  radio  station  to  l)e  erected  at  the  naval 
station  at  Guantanamo,  Cuba,  to  cost  approximately  $11,000.  Plans 
and  specifications  can  be  obtained  on  application  to  the  above  bureau. 
H.  R.  Stanford  is  chief  of  bureau. 


New  Industrial  Companies 


THE  A.MERICAN  generator  company,  of  Shelbyville,  Ill.,  has 

been  incorporated  with  a  capital  stock  of  $15,000  to  manufacture  machin¬ 
ery.  The  incorporators  are:  Clarence  P.  Wood,  William  P.  Wilson  and 
William  L.  Wood. 

THE  ELECTRIC  CONSTRUCTION  COMPANY,  of  Wheeling  W.  Va., 
has  been  incorporated  by  Edward  S.  Godicke,  R.  L.  McKeley,  R.  B. 
Hunter,  H.  E.  Hohman  and  William  J.  Burns,  Jr.  The  company  is 
capitalized  at  $10,000  and  proposes  to  do  general  electric  and  construc¬ 
tion  work.  The  works  and  office  of  the  company  are  at  47  Eleventh 
Street,  Wlieeling. 

THE  ELE(  TRIG  FIRE  ALARM  &  SIGNAL  SYSTEM,  of  New 
York,  N.  Y.,  has  been  incorporated  by  Joseph  Norden,  Mortimer  Norden 
and  Jacob  Hanover,  1993  .\msterdam  .Avenue,  New  York,  N.  Y.  The 
company  is  capitalized  at  $10,000,  and  proposes  to  install  and  operate 
electric  signaling  systems. 

THE  KLIMAX  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  has  been 
incorporated  by  M.  J.  Isaacs,  James  D.  Woley  and  John  D.  Silber.  The 
company  is  capitalized  at  $25,000  and  proposes  to  do  a  general  manu¬ 
facturing  and  merchandising  business. 

THE  NEW  YORK  TELEPHONOGRAPH  CORPORATION,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000  for 
the  purpose  of  manufacturing  dictating  talking  machines  and  telephono¬ 
graphs.  The  incorporators  are:  Edward  L.  Langley,  William  M.  Moore 
and  Vere  B.  Reed,  34  Pine  Street,  New  York,  N.  Y. 

THE  PERFECTION  STORAGE  BATTERY  COMPANY,  of  Chicago, 
Ill.,  has  been  incorporated  by  Edward  O.  Briggs,  Roscoe  B.  Higsbee  and 
William  R.  Fetzer.  The  company  is  capitalized  at  $2,500  and  proposes 
to  manufacture  and  deal  in  electrical  storage  batteries  and  electrical 
accessories. 

THE  RAPID  DISPLAY  MACHINE  COMPANY,  of  Jersey  City, 
N.  J.,  has  been  incorporated  by  J.  Lutz,  C.  J.  Leyas  and  W.  Gallmeyer, 
of  Jersey  City.  The  company  is  capitalized  at  $100,000  and  proposes  to 
manufacture  appliances  for  advertising  and  display  purposes. 

THE  JOHN  SPLITDORF  CORPOR.ATION,  of  New  York,  N.  Y., 
has  been  incorporated  by  John  Splitdorf,  P.  J.  W.  Kelly  and  .A.  L.  Kull, 
42  West  Castile  Place,  New  Rochelle,  N.  Y.  The  company  is  capitalized 
at  $350,000  and  proposes  to  do  a  general  electrical  and  mechanical  engi¬ 
neering  business. 


New  Incorporations 


ERYl.NG,  M.-\SS. — The  Miller’s  River  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $1,000,000  by  Fred  T.  Ley,  Leo  L.  Ley  and 
Joseph  W.  Johnston.  The  company  will  take  over  land  and  various 
water  rights  and  easements  on  Miller's  River  in  Erving,  owned  by  F.  T. 
Ley,  and  proposes  to  build  a  system  of  dams  which  will  give  a  total  fall 
of  400  ft.  and  generate  from  35,000  kw  to  40,000  kw.  The  company 
was  organized  primarily  to  supply  power  to  the  .\mherst  Pwr.  Co. 

TO.M.S  RIYER,  N.  J. — The  Central  Jersey  Pwr.  Co.  has  been  incorpo¬ 
rated  with  a  capital  stock  of  $125,000  to  operate  power  and  light  plants. 
The  incorporators  are;  G.  C.  Van  Hise,  S.  F.  Applegate  and  E.  R. 
Yoder,  of  Toms  River. 

WnSTFIELD,  N.  Y. — The  Lake  Shore  El.  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  Eugene  L.  Falk,  W. 
Miller  Scott  and  Lee  L.  Ottaway,  of  Westfield. 

TOLEDO,  OHIO. — The  Toledo  Trac.,  I.t.  &  Pwr.  Co.  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  Maine  as  a  reorganization 
of  the  Toledo  Rys.  &  Lt.  Co.  The  new  company  is  capitalized  at  $17,200,- 
,  000.  F.  J.  C.  Little,  of  Augusta,  Maine,  is  president,  and  J.  N.  Miller, 
of  New  York,  N.  Y.,  treasurer. 

SPOK.ANE,  W.ASH. — The  Des  Chutes  Pwr.  Co.  has  been  incorporated 
under  the  laws  of  the  State  of  Washington.  The  company  is  capitalized 
at  $300,000  and  proposes  to  develop  one  or  two  water  sites  in  central 
Oregon,  one  on  the  Des  Chutes  River  and  the  other  on  the  Crooked 
River.  The  plans  include  the  erection  of  80  miles  of  transmission  lines 
to  furnish  electricity  in  the  towns  of  Prineville,  Redmond,  Culver, 
Metolius  and  Madras,  Ore.  The  officers  are:  Samuel  Galland,  president; 
W.  C.  Sivyer,  vice-president;  B.  L.  Sivyer,  secretary  and  treasurer,  and 
L.  M.  Simpson,  general  manager. 


Trade  Publications 


GUY  CL.XMPS. — In  a  little  four-page  folder  being  distributed  by  W, 
N.  Matthews  &  Brother,  St.  Louis,  Mo.,  giant  and  baby  boltless  guy 
clamps  are  illustrated  and  briefly  described. 

BLOW-TOR<  HES. — F'older  .No.  4245  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  Ea.-t  I’ittsburgh,  Pa.,  deals  with  a  “Universal” 
blow-torth,  which  is  ada)>ted  to  all  conditions  of  service. 

STE.AM  ENGINES. — The  Griscom- Russell  Company,  90  West  Street, 
New  Yorit,  successor  to  the  Russell  Engine  Company,  in  its  Bulletin 
801  illustrates  eight  types  of  Russell  engines  and  gives  a  list  of  special¬ 
ties  which  it  manufactures. 

OZON.XTORS. — The  Western  Electric  Company  is  sending  out  an 
eight-page  folder  telling  about  its  household  and  universal  ozonators, 
which  are  used  for  sterilizing  and  deodorizing  rooms,  halls,  offices,  etc., 
and  in  all  manufacturing  processes  where  an  oxidizing  agent  is  necessary. 

ELECTRIC  AUTO.MUBILES. — In  a  booklet  issued  by  the  Electric 
Storage  Battery  Company,  Philadelphia,  Pa.,  entitled  “Do  You  Own  or 
Expect  to  Own  an  Electric  Car?”  fac-simile  letters  of  satisfied  users  of 
“Ironclad-Exide”  batteries,  the  latest  iiienilicr  of  the  “Exide”  vehicle- 
battery  family,  are  given. 

CONTROL  .APPAR.A  rU.S. — In  Bulletin  No.  4977,  issued  by  the  Gen¬ 
eral  Electric  Company,  ibe  Siirague-General  Electric  control  apiiaratus 
is  illustrated  and  described.  The  type  dealt  with  is  designed  for  use 
where  single-car  oiieration  predominates  and  where  a  uniform  accelera¬ 
tion  is  not  of  such  importance  as  extreme  simplicity. 

RESISTANCE  UNITS.— W.  Dubilier,  176  North  Fourth  Street, 
Brooklyn,  N.  A'.,  describes  his  resistance  units  in  a  four-page  folder  re¬ 
cently  issued.  Some  of  the  advantages  of  these  units  are  enumerated, 
and  an  illustration  and  price  list  are  shown.  .A  leaflet  on  the  Dubilier 
electric  radiator  is  also  being  distributed.  This  little  portable  air  heater 
cun  be  attached  to  any  electric-lighting  socket. 

WATER  METERS. — Bulletin  No.  100  of  the  Alberger  Pump  &  Con¬ 
denser  Company,  140  Cedar  Street,  New  York,  is  a  large  eight-page  publi¬ 
cation  illustr.'iting  and  describing  the  constructive  features  of  Hammond 
water-meters.  This  apparatus,  it  is  stated,  has  been  designed  for  use 
under  exacting  c'inditions  and  is  particularly  useful  in  measuring  con¬ 
densation  from  engines  and  the  supply  of  watei  to  boilers. 

I'.ANS. — The  D.  L.  Bates  &  Brother  Company,  Dayton,  Ohio,  is  dis¬ 
tributing  its  sixteen-page  catalog  of  fans  for  direct  current  and  for 
ceiling,  desk  and  wall.  Seven  types  of  fans  are  illustrated,  and  a  num¬ 
ber  of  sectional  views  are  shown.  The  new  rotating  ceiling  fan  re¬ 
cently  brought  out  by  this  company,  which  can  be  used  as  a  counter, 
desk  or  wall-bracket  fan,  is  illustrated  and  briefly  described. 

-ALUMINUM. — The  British  -Aluminium  Company,  Ltd.,  of  109  Queea 
Victoria  Street,  London,  has  prepared  a  boo.ilet  setting  forth  the  leading 
properties  of  a'uminum  and  the  various  forms  in  which  the  com¬ 
pany  supplies  it.  The  booklet  is  compiled  in  pocket  form  and  is  of  par¬ 
ticular  use  to  electrical  engineers,  designers,  draftsmen,  etc.,  as  they 
will  find  full  information  regarding  aluminum  in  all  its  forms  of  rods, 
wire,  bars  and  strips,  sheets,  strands,  cables,  tubes  and  aluminum  alloys. 
It  also  contains  hints  on  the  working  of  aluminum. 

GENER.AL  ILLU.MIN.ATION. — The  engineering  department  of  the 
Natioral  Electric  Lamp  .Association,  Cleveland,  Ohio,  has  issued  in 
four-page  form  a  chart  designed  to  facilitate  the  solution  of  problems 
111  general  illumination.  Given  the  intensity  of  illumination  required, 
the  color  of  the  walls  and  the  dimensions  of  the  space  to  be  lighted, 
by  referring  to  the  chart  one  is  able  to  select  the  most  desirable  size 
of  lamp  and  the  spacing  of  units  to  give  satisfactory  results.  This  chart 
will  be  found  a  convenience  by  those  who  have  occasion  to  do  specifi¬ 
cation  work  in  illumination. 

“ELEt  TRGN." — The  Central  Electric  Company,  of  Chicago,  has  issued 
the  first  number  of  a  publication  bearing  the  title  Electron.  Mr, 
George  -A.  McKinlock,  president  of  the  company,  says  the  name  was 
chosen  because  “an  electron  is  the  basis  of  electrical  power;  it  is  thought 
to  be  the  primordial  thing  out  of  which  all  matter  is  built  up.”  The 
publication  contains  several  articles  of  interest  in  its  thirteen  reading 
pages.  One  is  a  description  of  an  installation  of  “.Mexalite”  fixtures  in 
a  new  office  building.  With  a  cover  in  colors  the  little  magazine  presents 
an  attractive  appearance.  Mr.  A.  M.  Minnick  is  the  editor. 


Business  Notes 


FORBES  &  McCORMICK.— Messrs.  I.  McNeil  Forbes  and  B.  T. 
McCormick  have  opened  offices  in  the  New  Birks  Building,  Montreal, 
(  an.,  as  consulting  and  supervising  engineers. 

W.  N.  M.ATTHEWS  &  BROTHER.— In  our  issue  for  Feb.  15  we 
stated  that  Mr.  John  L.  Fay  had  become  identified  with  W.  N.  Matthews 
&  Brother  as  “sales  manager.”  We  should  have  stated  that  he  had  been 
appointed  “sales  engineer.” 

FARGO  ENGINEERING  COMPANY.— Messrs.  William  G.  Fargo 
and  R.  G.  England  have  organized  the  Fargo  Engineering  Company, 
Jackson,  Mich.,  which  will  specialize  in  the  design  of  hydroelectric  plants 
snj  reports  upon  hydraulic  properties. 
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WAGNER  ELECTRIC  MANUFACTURING  COMPANY.— The  Wag¬ 
ner  Electric  Manufacturing  Company,  of  St.  Louis,  has  moved  its  Buf¬ 
falo  office  to  802  Electric  Building,  where  Mr.  Lewis  G.  Bassett  con¬ 
tinues  in  charge,  as  at  the  former  location. 

HEMMING  MANUFACTURING  COMPANY.— A  branch  office  has 
been  opened  in  Suite  1654,  Monadnock  Block,  Chicago,  by  the  Hem¬ 
ming  Manufacturing  Company,  Garfield,  N.  J.  Mr.  B.  A.  Appleton,  a 
graduate  of  Stevens  Institute,  will  be  the  company’s  sales  engineer  for 
the  Western  territory. 

LOCKWOOD,  GREENE  &  COMPANY,  of  Boston,  have  appointed  Mr. 
Leonard  Goodwin,  until  recently  in  the  home  office,  manager  of  the 
Chicago  branch,  with  headquarters  in  the  First  National  Bank  Building. 
Mr.  Harold  V.  Coes,  formerly  of  the  latter  office,  has  been  transferred 
to  Boston  to  take  charge  of  special  work. 

W.  N.  MATTHEWS  &  BROTHER.— The  New  York  office  of  W.  N. 
Matthews  &  Brother  has  been  moved  from  227  Fulton  Street  to  SO 


Church  Street.  The  office  will  continue  to  be  under  the  charge  of  Mr. 
Warren  M.  Heim,  whose  territory  extends  from  Maine  to  North  Caro¬ 
lina,  and  from  the  Atlantic  to  Harrisburg  and  Syracuse  on  the  west. 

THE  PACIFIC  STATES  ELECTRIC  COMPANY  has  recently  com¬ 
pleted  its  six-story  electrical  supply  house  between  First  and  Second 
Streets  on  Mission  and  Minna  Streets,  San  Francisco,  Cal.  The  build¬ 
ing  contains  offices,  stock  rooms  and  display  rooms,  and  is  provided 
throughout  with  elevators,  lifts,  automatic  tubes,  private  telephones,  etc., 
to  facilitate  the  rapid  and  economical  handling  of  electrical  appliances. 

THE  CLEVELAND  ICE  MACHINE  &  MANUFACTURING  COM¬ 
PANY  has  increased  its  capital  stock  to  $100,000,  changed  its  name 
from  the  Cleveland  Ice  Machine  Company,  purchased  the  plant  of  the 
Brown-Cochran  Company,  at  Lorain,  Ohio,  and  has  moved  its  factory 
to  that  city.  The  company  owns  a  well-equipped  building  and  is  manu¬ 
facturing  refrigerating  plants,  oil,  gas  and  gasoline  engines  and  doing 
other  machine  work  and  business  of  that  character. 
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UNITED  STATES  PATENTS  ISSUED  FEB.  11,  1913. 

[  Preiared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,052,449.  B.\TTERY  BOX;  C.  W.  Beck,  Rockville  Center,  N.  Y. 

App.  filed  April  27,  1908.  For  automobile  footboards,  etc. 

1,052,478.  VARIABLE-SPEED  ALTERNATING-CURRENT  MOTOR. 

M.  M.  Goldberg,  Ithaca,  N.  Y.  App.  filed  March  4,  1912.  Torque¬ 
less  frequency  transformer  and  induction  motor. 

1,052,488.  ELECTRIC  LOCK;  C.  Legrand  and  A.  .Xrmel,  Paris,  Frarce. 

.Xpp.  filed  July  26,  1911.  For  railway  cars,  etc. 

1,052  490.  ELECTRIC  WELDING  TOOL;  C.  A.  Linden  and  C.  A. 

Carlson,  Jamestown,  N.  V.  App.  filed  Oct.  6,  1911.  Hand  tool 
with  spaced  wheel  electrodes. 

1,052,491.  ELECTRIC  WELDING  MACHINE;  C.  A.  Linden  and  C. 
.•\.  Carlson,  Jamestown,  N.  Y.  App.  filed  March  19,  1912.  Station¬ 
ary  wheel  and  electrodes  for  welding  tubes,  etc. 

1,052,513.  TELEGRAPH  SYSTEM;  E.  Pope,  Quebec,  Canada.  App. 
filed  June  25,  1910.  Continuous  stream  of  automatic  alternations 
operating  polar  relays. 

1,052,522.  ELECTRIC  HAIRBRUSH;  V.  Sence,  New  York,  N.  Y. 

.Xpp.  filed  May  14,  1912.  Magneto  attachment. 

1,052,528.  INDUCTIVE  CONTROLLING  APPARATUS;  A.  Sundh. 
Yonkers,  N.  Y.  App.  filed  March  1,  1910.  Manually  operated 
master  switch  system  for  elevators,  etc. 

1,052,535.  FIELD  M.XGNKT;  E.  V^olkers,  Berlin,  Germany.  App. 

filed  March  27,  1911.  Interconnected  pole  pieces. 

1,052,538.  ELECTRIC  ALARM  SYSTEM;  A.  U.  and  S.  E.  Weaver, 

Santa  Anna,  Tex.  App.  filed  Feb.  3,  1912.  Selenium  cell  circuit- 

closer. 

1,052,548.  TELEGRAPH  TRANSMITTER;  J.  E.  Wright,  New  York, 

N.  Y.  App.  filed  Feb.  28,  1911.  Page-printing  machine.  (Im¬ 
provement  on  patent  No.  954,489.) 

1,052  550.  ELECTRICAL  SWITCH;  M.  F.  Young,  Pueblo,  Col.  App. 

filed  April  19,  1911.  Controlled  by  the  motorman. 

1,052,555.  METER-SERVICE  LEAD  CONNECTION  FOR  TIIREE- 
XyiRE  SYSTEMS;  P.  H.  Bacon,  New  York,  N.  Y.  App.  filed 
Nov.  10,  1911.  To  prevent  the  theft  of  electricity. 

1,052,583.  PROTECTING  DEVICE  FOR  VAPOR  APPARATUS; 
P.  C.  Hewitt,  New  York,  N.  Y.  App.  filed  Jan.  11,  1906.  X-shaped 
container. 

1,052,584.  COOLING  DEVICE  FOR  VAPOR  ELECTRIC  APPA- 
R.XTUS;  P.  C.  Hewitt,  Ringwood  Manor,  N.  J.  App.  filed  July  7, 
1904.  Liquid  circulation  through  the  container. 

1,052,586.  TROLLEY  STAND;  H.  Holland,  Cleveland,  Ohio.  App. 

filed  Dec.  19,  1910.  Low-setting  spring  type. 

1,052,587.  SYSTEM  OF  ELECTRICAL  CONTROL;  J.  D.  Ihlder, 
New  York,  N.  Y.  App.  filed  June  12,  1908.  Ammunition  hoist  for 
gun  service,  etc. 

1,052,595.  CIRCUIT-BREAKER;  R.  C.  Lanphier,  Springfield,  Ill.  App. 

filed  March  22,  1911.  Solenoid  type. 

1,052.608.  METER  TESTING  CUT-OUT;  A.  V.  A.  McHarg,  New 
York,  N.  Y.  App.  filed  May  31,  1912.  Switch-gang  and  operating 
lever. 

1,052,642.  ELECTRIC  OUTLET  BOX;  A.  I.  Appleton,  Chicago,  Ill. 

App  filed  June  11,  1909.  Detachable  outlet  cover. 

1,052,674.  THERMOST.XT;  L.  A.  Lindsey,  Armuchee,  Ga.  .Xpp.  filed 
Dec.  14,  1911.  Operates  on  quick  or  excessive  change  of  temper¬ 
ature  only. 

1,052,717.  ROTARY  TRANSFORMER;  E.  M.  Fraser,  Yonkers.  N.  V. 
.Xpp.  filed  April  28,  1911.  Controlled  by  a  rotation  without  the  intro¬ 
duction  of  ohmic  resistance. 

1.052.724.  ELECTRIC  BURGLAR-ALARM  DEVICE;  R.  C.  Jones. 

Brooklyn,  N.  Y.  App.  filed  May  13,  1912.  Window  switch. 
1,052.727.  PROCESS  OF  EXTRACTING  ALUMINUM  FROM  ITS 
ORES;  A.  Kissock,  Golden,  Col.  .Xpp.  filed  June  6.  1911,  The 
ore  is  heated  with  carbon  and  sulphur  compound. 

1,052,730.  EI.ECTRIC.XL  HE.XTING  UNIT;  F.  Kuhn  and  F.  E. 
.shailor,  Detroit,  Mich.  App.  filed  Oct.  16,  1909.  Flat-plate  con¬ 
struction  for  sadirons,  etc. 

1,052,753.  TR.ANSFORMER  FOR  ELECTRIC  METAL-WORKING 
APPAR.XTUS;  A.  F.  Rietzel,  Charlestown,  R.  I.  .Xpp.  filed  Jan. 
12,  1910.  Single  transformer  for  multiple  welding. 

1,052,787.  CLAMP  FOR  ELECTRIC  METAL-WORKING  APPA- 
R.XTUS;  G.  E.  Barstow,  Lynn,  Mass.  App.  filed  June  10,  1911. 
X’ariable  pressure  for  welding. 

1,052,816.  THERMOSTAT;  W.  S.  Hadaway,  Jr.,  East  Orange,  N. 
1.  .Xpp.  filed  May  1,  1909.  Automatic  regulator  for  electric- 
neating  device. 


1,052,820.  PROCESS  OF  BRAZING  TUBING;  H.  Higgin,  Newport, 

Ky.  App.  filed  March  14,  1910.  Passed  between  pressure  and 
heating  rolls. 

1,052,834.  AIR  HEATER;  J.  Lawrence,  New  York,  N.  Y.  App.  filed 
Dec.  16,  1909.  Accumulator  system  for  house  heating,  etc. 

1,052,843.  ELECTRICAL-RESISTANCE  DEVICE;  E.  J.  Ovington, 
Los  .Xngeles,  Cal.  App.  filed  .Xpril  26,  1910.  Immersion  heating 
device. 

1,052,849.  SYSTEM  OF  RADIOTELEPHONY;  W.  Schleemilch  and 

P.  F.  Pichon,  Berlin,  Germany.  -Xpp.  filed  Nov.  29,  1907.  Con- 

tinuc^.is  oscillations  of  constant  amplitude. 

1,052,851.  PROCESS  OF  TREATING  WOOD  SEPARATORS  FOR 

STOR.XGE  BATTERIES;  J.  M.  Skinner,  Philadelphia,  Pa.  App. 
filed  March  13,  1912.  Immersion  in  nutrium  sodium  bisulphate. 

1,052,891.  CURRENT-CONTROLLING  DEVICE;  L.  O.  Corell,  Kala¬ 
mazoo,  Mich.  App.  filed  April  17,  1911.  Foot-operated  switch  for 
electric  lights,  etc. 

1,052,894.  ELECTRICALLY  HEATED  STOVE;  A.  S.  Cubitt,  Rugby, 
England.  App.  filed  Oct.  21,  1911.  Closing  the  door  opens  the 
controlling  switch. 

1,052,903.  ELECTRIC  SWITCH  OR  CUT-OUT;  P.  Druseidt,  Rem- 
scheid,  Germany.  App.  filed  April  28,  1910.  Push-button  type. 

1,052,920.  SWITCH;  H.  D.  Hinckley,  Hartford,  Conn.  .Xpp.  filed 
C)ct.  14,  1911.  Quick-break  straight-line  movement. 

1,052,932.  ELECTRIC  AUTOMATIC  ALARM:  W.  Maginot,  Ham¬ 
mond,  Ind.  App.  filed  May  8,  1912.  Temperature  alarm  for 

incubators. 

1,052,950.  FUSE;  J.  H.  Palmer,  Chicago,  Ill.  App.  filed  May  24, 
1912.  Cartridge  type  with  replaceable  fuse. 

1,052.975.  SWITCH-JAW;  C.  B.  Shoeman,  Wilkinsburg,  Pa.  App. 
filed  Sept.  25,  1912.  Knife  switch  jaw  anchor. 

1,052,987.  THERMOSTATIC  SWITCH;  A.  E.  XVeed,  Berkeley,  Cal. 
■Xpp.  filed  March  7,  1911.  For  controlling  current  through  a 

resistance  coil. 

1,052,997.  ELECTRIC  HEATER;  W.  Barstow,  San  Francisco,  Cal. 
App.  filed  May  21,  1912.  Tubular  air  heater. 

1,052,998.  AUTOM.XTIC  ELECTRIC  HEATER;  L.  S.  Besley,  Salt 
Lake  City,  Utah.  App.  filed  Sept.  26,  1911.  Tubular  bed  heater, 
etc. 

1,053,006.  TROLLEY-HEAD;  C.  H.  Buck,  Cleveland,  Tenn.  .Xpp. 
filed  Jan  13,  1912.  Joint  and  pressure  device. 

1,053,022.  ELECTRIC  SWITCH;  J.  M.  S.  Fontecha,  Mexico,  Mexico. 
-Xpp.  filed  Feo.  26,  1912.  Rheostat  type. 

1,053.038.  SIGN.XLING  SYSTEM;  J.  M.  Johnson,  Ishpeming,  Mich. 
App.  filed  Feb.  23,  1908.  Mine  hoist,  etc. 

1,053,042.  HIGH-SPEED  TELEGRAPH  SYSTEM;  C.  Kinsley,  Chi¬ 
cago,  Ill.  App.  filed  Aug  30,  1909.  Segmental  letter  printing. 

1,053,048.  SELECTIVE  TELEPHONE-CALL  SYSTEM;  O.  N.  Lind¬ 
sey,  Senatobia,  Tenn.  App.  filed  Aug  20,  1909.  Successive  action 
of  cut-outs. 

1,053,062.  MOTOR  CAR;  A.  Palmros,  Columbus,  Ohio.  App.  filed 
Nov.  22,  1900.  Two  separate  motor-driven  trucks  pivotally  con¬ 
nected  with  the  body. 

1,053,076.  ELECTRICAL  WATER  HEATER;  F.  Walker,  Los  Angeles, 
(Tal.  App.  filed  Sept.  10,  1906.  Construction  to  prevent  electrolysis. 

1,053,096.  ELE(rrRIC  FUSE  AND  CUT-OUT;  I.  S.  Johnston,  Utica, 
N.  Y.  App.  filed  Feb.  28,  1910.  Manual  and  automatic  renewal. 

1,053,098.  SYSTEM  FOR  THE  TRANSMISSION  OF  ELECTRICAL 
ENERGY;  C.  D.  Lanning,  Boston,  Mass.  App.  filed  Dec.  26,  1905. 
The  reinforcing  of  telephonic  alternating  currents  by  super-position. 

1,053,107.  APPARATUS  FOR  GENER.XTING  ALTERNATING 
(CURRENTS;  J.  L.  Milton,  Chicago,  Ill.  App.  filed  Jan.  30,  1909. 
For  gas-engine  spark  ignition. 

1,053,110.  APPARATUS  FOR  REGUL.XTING  THE  PRESSURE  IN 
STEP  TRANSFORMERS;  R.  Richter,  Grunau,  Germany.  App.  filed 
Sept.  21,  1911.  Induction  regulator. 

1,053,111.  ELECTRIC  BELL;  W.  E.  Russell,  Danbury,  Conn.  App. 
filed  April  28,  1909.  Inclosed  type  of  mechanism. 

13,526  (reissue).  INSUI^XTOR;  XV.  H.  Kempton,  Mansfield,  Ohio. 
App.  filed  Sept.  22,  1909.  Strain  insulator,  ((original  patent  No. 
904,069,  Nov.  17,  1908.) 

13.529  (reissue).  INSULATING  BUSHING;  C.  H.  Thordarson,  Chi¬ 
cago,  Ill.  App.  filed  Nov.  1,  1911.  For  electric  wiring.  (Original 
patent  No.  962,726,  June  28,  1910.) 

13.530  (reissue).  ELECTRIC  WELDING  MACHINE;  F.  Warren, 
Cincinnati,  Ohio.  App.  filed  Jan.  9,  1913.  .Xdjustable  and  movable 
dies.  (Original  patent  No.  1,046,240,  Dec,  3,  1912.) 


